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1.  Purpose  of  This  Technical  Information  Bulletin. 

The  purpose  of  this  TIB  is  to  inform  Government  offices  of  the  status  of  CCITT 
recommendations  relating  to  integrated  services  digital  networks  (ISDNs). 

ISDN  service,  the  basic  feature  of  which  is  the  ability  to  support  both 
digital  and  voice  transmission,  will  start  replacing  conventional  telephone 
and  data  service  in  some  countries  within  five  years.  In  order  to  allow 
development  of  standardized  terminals  and  interconnection  interfaces,  the 
CCITT  is  attempting  to  complete  the  basic  recomnendatlons  within  the  current 
CCITT  study  period,  which  ends  in  December  1984. 

This  TIB  reproduces  a  preliminary  copy  of  the  report  of  a  meeting  of  a  group 
of  ISDN  Experts  from  Study  Group  XVIII  which  was  held  in  Kyoto  on  14-25 
February  1983.  Study  Group  XVIII  is  the  group  within  CCITT  that  is  charged 
with  developing  the  overall  system  recommendations  for  ISDN.  Other  Study 
Groups,  such  as  Study  Group  XI,  which  deals  with  signalling  within 
telecommunication  networks,  take  the  advice  of  Study  Group  XVIII  in  developing 
specific  protocols  for  use  In  ISDN.  Because  the  final  "working"  plenary 
meeting  of  Study  Group  XVIII  will  be  In  July  1983,  this  report  will  form  a 
substantial  part  of  the  recommendations  of  this  study  period.  (Within  CCITT, 
standards  are  referred  to  as  recommendations.  Although  In  the  USA  their  use 
Is  voluntary.  In  some  other  countries  their  use  by  the  public  telegraph  and 
telephone  organizations  Is  mandatory.  As  a  practical  matter,  equipment  that 
is  to  be  sold  or  operated  worldwide  should  conform  to  the  recommendations.) 

Because  of  the  limited  amount  of  time  before  the  final  plenary  meeting  during 
this  study  period,  In  July,  the  preliminary  copy  of  the  Kyoto  meeting  report 
is  reproduced  in  this  TIB;  the  final  copy  may  not  be  available  for  several 
weeks.  Except  where  the  text  Is  almost  Illegible,  the  pages  are  reproduced 
just  as  they  were  received  at  the  meeting,  with  handwritten  notes  Indicating 
changes  made  at  the  final  session.  Pages  that  have  been  retyped  are  marked: 
"[retyped  by  NCS]." 

This  TIB  Is  arranged  In  two  sections.  The  first  section  contains  comments 
that  are  Intended  to  summarize  the  major  technical  areas  covered  by  the  report 
and.  In  some  cases,  to  point  out  the  significance  of  these  technical  areas  to 
requirements  for  Federal  networks.  The  second  major  section,  the  appendix.  Is 
the  preliminary  copy  of  the  report  of  the  Study  Group  XVIII  meeting  In  Kyoto. 
The  second  section  starts  with  a  table  of  contents,  prepared  by  NCS,  of  the 
report. 

2.  Time  Frame  for  ISDN  Implementation. 

Technical  uncertainties  and,  probably,  proprietary  marketing  considerations, 
cause  the  available  Information  on  Implementation  dates  to  be  limited. 

However,  It  Is  expected  that  some  European  countries,  such  as  the  Federal 
Republic  of  Germany,  will  begin  pilot  Installations  as  early  as  next  year. 

The  German  system  will  probably  have  sufficient  bandwidth  to  transmit  digital 
television  signals  In  addition  to  the  ISDN  digital  voice  and  signalling 
channels.  On  this  continent,  Canada  is  expected  to  furnish  ISDN  services 
earlier  than  they  are  offered  In  the  USA.  In  the  USA,  the  vast  existing 
telecommunications  network,  of  high  quality  service  and  equipment,  lessens  the 
Incentive  to  switch  to  the  ISDN  concept.  There  are  Indications,  nevertheless. 


that  businesses  In  large  cities  may  have  some  sort  of  ISDN  service,  perhaps 
without  all  the  standard  features,  within  ten  years.  Another  area  In  which 
ISDN  service  may  develop  Is  within  data  switching  networks  that  use  cable 
television  transmission  paths. 

The  work  of  CCITT  Is  organized  Into  study  periods  of  four  years  each,  with  all 
reconnendatlons  approved  within  a  study  period  being  published  at  the  end  of 
the  study  period.  It  Is  therefore  necessary  to  complete  basic  ISDN 
recommendations  within  this  study  period  so  that  telecoimiunicatlon  carriers 
and  equipment  manufacturers  who  are  starting  to  design  ISDN  equipment  can  have 
some  standards  with  which  to  proceed.  Since  the  final  plenary  meetings 
(meetings  of  entire  study  groups,  rather  than  subgroups)  will  take  place  In 
1984,  all  substantive  technical  work  should  be  finished  in  time  for  review  at 
this  year's  plenary  meetings.  It  Is  generally  not  acceptable  to  present  new 
technical  work  at  the  last  plenary  In  a  study  period  because  decisions 
significantly  affecting  equipment  and  system  design  need  to  be  reviewed  In 
detail  by  the  member  organizations  at  home  In  order  to  get  Inputs  from  all 
segments  of  Industry.  After  a  reconmendatlon  Is  approved  at  the  plenary  of 
the  study  group  by  which  It  was  developed.  It  is  passed  to  the  CCITT  Plenary 
Assembly  for  final  approval. 

Therefore,  In  summary,  most  ISDN  recommendations  by  Study  Group  XVIII  must  be 
completed  at  the  Study  Group  XVIII  plenary  in  July  1983.  There  will  then  be 
approximately  a  year  In  which  they  can  be  reviewed  In  detail  to  catch  on 
significant  flaws.  In  about  June  1984,  recommendations  against  which  no 
appreciable  objections  have  been  raised  will  be  approved  at  the  Study  Group 
XVIII  plenary  and  given  to  the  CCITT  Plenary  Assembly,  which  will  probably 
meet  around  November  1984.  Except  for  very  unusual  and  urgent  cases,  no  new 
recommendations  will  be  approved  after  that  plenary  until  late  In  1988. 

3.  Overview  of  Kyoto  Meeting  and  Decisions  Reached. 

The  Kyoto  meeting  was  a  meeting  of  the  seven  working  teams  of  Study  Group 
XVIII  that  deal  primarily  with  ISDN  matters;  these  working  teams  are  listed 
In  paragraph  3.1,  below.  These  working  teams  were  often  broken  Into 
sub-working- teams  In  order  to  progress  the  specification  of  techlcal 
parameters  In  narrower  technical  areas.  (For  example,  the  powering 
sub-work Ing-team  was  a  part  of  the  Basic  Access  working  team.)  Each  working 
team  prepared  a  report  of  Its  activities  and  accomplishments  which  was 
Incorporated  Into  the  report  of  the  Group  of  ISDN  Experts.  Significant  areas 
of  work  by  each  working  team  are  summarized  In  paragraph  3.1,  and  Its 
subdivisions  below,  while  more  detailed  discussions  of  some  of  the  work  areas 
are  presented  In  paragraph  5.  Paragraph  4  lists  the  draft  recommendations 
prepared  at  this  meeting;  paragraph  6  Is  a  table  of  contents  of  the  meeting 
report  which  Is  reproduced  In  the  appendix. 

3.1  Seven  Working  Teams  of  the  Study  Group  XVIII  Group  of  Experts  on 
ISDN  Matters. 

Working  Team  1  dealt  with  customer  accesses.  The  primary  technical  areas 
studied  by  this  working  team  were  related  to  the  bit  rates  at  the  customer 
Interface  to  the  ISDN. 


Working  Team  2  dealt  with  basic  accesses,  level  1.  "Basic  access"  refers  to 
the  basic  service  that  it  is  presently  anticipated  will  be  supplied  to  an  ISDN 
subscriber;  that  is,  two  switched  channels  at  64  kbit/s  each  and  a  signalling 
and  data  channel  at  16  kbit/s.  Level  1  refers  to  the  first  layer  in  the  Open 
System  Interconnection  architectural  model;  this  level  includes  parameters 
such  as  multiplexing  structure  of  the  channels,  provision  of  electrical  power, 
and  voltage  and  current  characteristics  of  the  signal. 

Working  Team  3  dealt  with  network  aspects  of  ISDNs.  Discussed  by  this  working 
team  were  topics  such  as  connections  types  (e.g.,  bit  rates,  performance,  and 
packet  or  circuit  switched);  addressing  and  numbering  plans;  and  architectural 
models  of  protocol  interaction  between  terminals  and  switches. 

Working  Team  4  dealt  with  services  to  be  offered  by  an  ISDN.  The  services  fit 
roughly  into  three  categories:  Bearer  services,  which  transport  user  data 
without  necessarily  needing  to  know  its  use  or  contents  (however,  data  may  not 
be  transparent,  as,  for  example,  when  echo  cancellers  are  in  the  transmission 
path).  Alpha  services,  which  may  interact  more  with  the  user  data,  as,  for 
example,  when  the  user  interacts  with  an  Information  storage  facility  within 
the  ISDN.  Telecommunication  services;  such  as,  telephony  and  teletex. 

Working  Team  5  dealt  with  signalling  In  the  ISDN  between  the  subscriber 
terminal  and  the  network  switch,  between  a  private  branch  exchange  (PABX)  and 
the  network,  and  between  PABXs. 

Working  Team  6  dealt  with  switching  aspects  of  ISDN  Insofar  as  they  were 
concerned  with  the  possibility  of  sending  data  packets  to  different  subscriber 
channels  and  the  possibility  of  circuit  switching  subchannels  within  a  basic 
64  kbit/s  user  data  channel. 

Working  Team  7  dealt  with  developing  an  outline  for  the  series  of 
recommendations  that  will  describe  the  ISDN. 

In  addition  to  the  seven  working  teams,  an  ad  hoc  group  worked  on  definition 
of  ISDN  terms. 

3.2  Brief  Summary  of  Some  ISDN  Technical  Areas  Having  a  Major  Impact  on 
Present  Planning  for  Government  Networks. 

Following  Is  a  brief  description  of  those  topics  that  are  of  immediate  concern 
to  planners  and  managers  of  Government  networks.  More  detail  on  these  topics 
can  be  found  In  paragraph  5  of  this  TIB  and  In  the  complete  report  of  the 
Kyoto  meeting,  which  Is  the  appendix  to  the  TIB. 

3.2.1.  Time  Division  Multiplexing  of  the  Basic  Access  Channels. 

The  bit  rate  for  basic  access  will  be  192  kbit/s  at  the  terminal,  which  will 
be  time  division  multiplexed  to  provide  two  user  channels  of  64  kbit/s  each 
(the  B  channels),  a  signalling  channel  of  16  kbit/s  (the  D  channel),  and  a  48 
kbit/s  channel  for  framing  of  the  other  channels  and  contention  resolution 
between  terminals  that  may  try  to  use  the  transmission  path  simultaneously. 

The  48  kbit/s  channel  has  some  spare  bits  whose  use  Is  not  yet  specified,  but. 
In  general.  It  would  not  have  to  be  transmitted  between  the  user  premises  and 
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the  local  switch.  The  D  channel  (signalling  channel)  operates  at  16  kbit/s  in 
order  to  pass  signalling  information  at  a  fast  enough  rate,  but  it  is  expected 
that  there  will  he  much  spare  capacity  on  that  channel.  The  spare  capacity 
will  be  available  to  the  user  for  packet  data,  probably  formatted  similar  the 
CCITT  Recommendation  X.25.  A  major  feature  of  the  presently  proposed  framing 
scheme  is  that  it  provides  for  a  mechanism  to  resolve  contention  if  more  than 
one  terminal  attempts  to  transmit  on  the  D  channel  at  one  time.  The  ability 
to  resolve  contention  allows  more  than  one  terminal  to  be  connected  in 
parallel  to  the  ISON  interface,  much  as  telephone  extensions  are  connected  in 
parallel  today.  It  is  generally  felt  that  as  many  as  eight  terminals  can  be 
connected  in  this  manner,  lowering  the  wiring  installation  costs  In  most 
cases.  The  ISDN  requires  at  least  four  wires  to  connect  each  terminal--one 
pair  for  each  direction  of  transmission.  (More  information  on  this  topic  is 
In  paragraph  6.1  of  this  TIB.) 

3.2.2.  Channel  Structure  for  Higher  Bit  Rates  and  For  Private 
Branch  Exchanges. 

The  basic  service  provision  for  two  64  kbit/s  data  channels  and  a  16  kbit/s 
signalling  (and  data)  channel  Is  obviously  not  adequate  for  either  PABX 
connections  or  for  services  that  require  bit  rates  higher  than  64  kbit/s.  A 
so-called  primary  rate  structure  for  PABXs  was  considered  at  this  meeting. 

The  decision,  which  at  this  point  should  be  viewed  as  somewhat  tentative,  was 
that  a  structure  of  either  23  B  data  channels  (at  64  kbit/s  each)  and  a  D 
signalling  (and  data)  channel  (at  64  kbit/s  )  or  30  B  channels  and  1  D  channel 
should  be  standardized.  (24  x  64  kbit/s  «  1,536  kbit/s;  31  x  64  kbit/s  * 

1,984  kbit/s.)  For  services  requiring  higher  bit  rates,  there  was  a  feeling 
that  nx384  kbit/s  would  probably  be  suitable  rates,  but  this  will  not  be 
standardized  within  this  study  period.  (More  Information  on  this  topic  Is  in 
paragraph  5.2  of  this  TIB.) 

3.2.3.  Numbering  Plan. 

Although  the  specific  structure  of  an  ISDN  number  will  not  be  developed  by 
Study  Group  XVIII,  they  will  specify  requirements  for  the  numbering  plans.  At 
this  meeting,  several  major  features  were  agreed  upon.  First,  the  number  will 
be  composed  of  decimal  digits;  this  causes  some  Inefficiency  In  encoding  over 
a  hexadecimal  structure,  but  was  considered  desirable  from  a  user  Input 
standpoint.  The  structure  of  the  number  will  be  such  that  several  public  and 
private  ISDNs  in  each  country  can  he  acconmodated.  The  number  Itself  will  not 
carry  routing  information  (specification  of  a  private  carrier  such  as  MCI), 
but  the  signalling  system  will  carry  such  Information.  (More  information  on 
this  topic  Is  in  paragraph  5.3  of  this  TIB.) 

3.2.4.  Packet  Switching  Service. 

There  are  two  ways  that  a  subscriber  might  obtain  access  to  packet  switching 
data  service  In  an  ISDN,  but  both  ways  may  not  be  provided  by  all  ISDNs. 

First,  a  B  channel  can  be  connected  to  a  packet  switch,  either  within  the  ISDN 
or  outside  It.  In  this  case,  signalling  for  the  connection  to  the  packet 
switch  would  take  place  over  the  D  channel,  much  as  a  dial-in  connection  to 
private  data  networks  today.  Second,  the  space  capacity  of  the  D  signalling 
channel  can  be  used  to  connect  to  a  packet  network,  which  again  can  be  either 
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inside  or  outside  the  IDSN.  The  protocol  to  be  used  on  the  D  channel  for 
packet  switching  applications  has  not  yet  been  standardized,  but  much  work  has 
been  done  on  a  protocol  very  similar  to  that  in  CCITT  Recommendation  X.25, 
except  that  in  ISDN  the  data  link  address  field  would  have  to  provide  for 
selecting  one  of  several  terminals  that  might  be  connected  in  parallel.  The 
packet  protocol  for  the  B  channel  would  depend  on  the  packet  switching  network 
to  which  the  user  would  be  connected. 

3.2.5.  Delay  Between  Answer  and  Switch-Through  of  B  Channel. 

In  ISONs,  signalling  Information  will  be  carried  in  a  channel  that  is  separate 
from  the  data  channel,  whether  the  data  channel  carries  digital  voice  or  other 
digital  data.  Therefore,  the  signal  from  the  called  station  back  to  the 
switch  serving  the  calling  station  indicating  that  the  called  station  has 
answered  may  not  arrive  at  the  calling  station  until  after  the  first  part  of 
the  digital  stream  from  the  called  station  arrives.  This  delay  may  be  caused 
both  by  digital  processor  delays  and  by  different  routing  paths.  It  is  1  Ikely 
that  the  D  (signalling)  channel  may  follow  a  more  indirect  route  than  the  B 
(data)  channel.  Since  accounting  for  toll  charging  normally  takes  place  at 
the  switch  serving  the  calling  station,  there  is  a  possibility  either  of 
clipped  speech  (or  data)  or  of  fraudulent  use  by  the  customer.  Users,  such  as 
the  Government,  that  have  automatic  answering  equipment  will  be  especially 
affected  by  the  clipping  of  the  first  few  data  bits.  (More  information  on 
this  topic  is  in  paragraph  5.4  of  this  TIB.) 

3.2.6  Powering  the  Terminals  or  Digital  Telephones. 

The  most  significant  decisions  related  to  power  feeding  are  as  follows:  (a) 

An  eight-pin  connector  will  be  the  standard  ISDN  connector;  its  actual 
mechanical  characteristics  will  be  standardized  by  ISO  (International 
Organization  for  Standardization),  (b)  Only  four  pins  will  be  required  for 
all  ISDN  terminals.  Two  will  be  for  connections  In  the  transmit  direction  and 
two  for  connections  in  the  receive  direction.  Power  to  the  terminal  may  be 
fed  over  these  same  four  connections,  using  a  phantom  power  feeding 
arrangement  with  center-tapped  transformers,  (c)  Two  of  the  remaining  pins 
can  be  used  for  additional  power  feeding  to  the  terminal,  (d)  The  remaining 
two  pins  are  reserved  for  power  feeding  from  the  terminal.  This  arrangement 
might  be  desirable  when  two  terminals  are  connected  directly,  not  through  the 
network,  as  when  a  computer  Is  connected  to  a  peripheral.  Standards  relating 
to  direct  connection  of  two  terminals  will  be  developed  by  ISO,  not  by  CCITT. 
(e)  Certain  carriers  may  elect  not  to  supply  any  power  to  terminals. 

Including  digital  telephones.  In  that  case,  the  customer  would  have  to 
provide  the  power.  Including  emergency  power.  (European  carriers  are  expected 
to  supply  at  least  240  mw  of  power  under  all  conditions  for  each  ISDN  basic 
service  connection.)  The  section  of  the  Kyoto  meeting  report  dealing  with 
powering  Is  on  pages  A. 050  and  A.067  through  A.074. 

4.  Organization  of  ISDN  Recommendations. 

Working  Party  7  considered  the  general  organization  and  outline  of  CCITT 
Recommendations  dealing  with  ISDN.  The  conclusion  was  that  a  new  series  of 
Recommendations  should  be  established  for  those  recommendations  that  deal 
exclusively  with  ISDN.  These  recommendations  will  carry  numbers  In  the  format 
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I.ddd,  where  d  is  a  decimal  digit.  Maintenance  of  specific  reconmendations 
will  be  assigned  to  Study  Groups  in  which  the  technical  knowledge  to  deal  with 
them  exists.  The  I  series  recommendations  will  all  be  new  recommendations, 
except  for  1.120,  [Description  of1  Integrated  Services  Digital  Networks,  which 
will  be  the  present  Recommendation  G.705.  (A  complete  list  of  the  proposed  I 
series  recommendations  is  on  pages  A. 211  through  A. 219.)  Following  is  a  list 
of  the  titles  only  of  the  proposed  recommendations.  Several  working  parties, 
or  sub-working-parties,  completed  drafts  of  recommendations  that  may 
ultimately  become  part  of  the  ISDN  set.  Those  for  which  drafts  were  prepared 
at  this  meeting  are  indicated  by  a  [],  following  the  title,  which  contains  the 
page  number  on  which  the  draft  text  can  be  found.  It  will  be  noticed  that  in 
many  cases  the  number  on  the  draft  does  not  correspond  to  the  number  in  the 
following  list.  The  reason  is  that  1.110,  which  contains  a  list  of  the 
standards,  was  not  completed  until  the  end  of  the  meeting,  after  many  of  the 
drafts  were  completed. 

1.110  General  Structure  of  the  I-Series  Recommendations  [pp.  A.212-A.216] 

1. 111  Relationship  With  Other  Recommendations  Relevant  to  ISDNs 
[pp.  A. 217] 

1.112  Vocabulary  (With  Annex:  Glossary  of  ISDN  Terms)  [pp.  A.224-A.230] 

1.120  [Description  of]  Integrated  Services  Digital  Networks 

Tpp.  A.218-A.219"’ 

1.200  r I . 200  series  specification  is  not  complete,  but  will  cover  service 
capabilities.] 

I.2xx  Services  Supported  by  an  ISDN  [pp.  A. 168-A. 181 ] 

1.310  ISDN  Functional  Architectural  Model  [pp.  A.117-A. 135] 

1.311  ISDN  Protocol  Reference  Model  [pp.  A.142-A. 157] 

1.312  ISDN  Hypothetical  Reference  Connections 

1.320  ISDN  Numbering  and  Addressing  Principles  [pp.  A.136-A.140] 

1.321  ISDN  Routing  Principles 

I.3xx  Network  Connection  Types  [pp.  A.I07-A. 116] 

1.330  Overall  Performance  Objectives  Relating  to  Circuits 

1.331  Performance  Objectives  Relating  to  Packet  Switched  Connections 

1.340  [1.340  series  specification  is  not  complete,  but  will  cover  testing 

and  maintenance.] 

1.350  r I . 350  series  specification  is  not  complete,  but  will  cover 
evolution  from  present  networks  to  ISDNs.] 

1.410  General  Aspects  and  Principles  Relating  to  Recommendations  on  ISDN 
User-Network  Interfaces  (formerly  I.XXW) 

1.411  ISDN  User-Network  Interfaces— Reference  Configurations  (formerly 
I. XXX) 

1.412  ISDN  User-Network  Interfaces— Channel  Structures  and  Access 
Capabilities  (formerly  I.XXY) 

1.420  Basic  User-Network  Interface 

1.421  Primary  Rate  User-Network  Interface 

1.422  C-Channel  User-Network  Interface 

I.42x  [Other  channel  structures  for  further  study.] 

1.430  General  Aspects  of  Layer  1  Functions  and  Protocols 

1.431  Basic  User/Network  Interface— Layer  1  Specifications 
[pp.  A.075-A.0901 

1.432  Primary  Rate  User-Network  Interface- -Layer  1  Specifications 

1.433  C-Channe)  User-Network  Interface— Layer  1  Specifications 

1.440  General  Aspects  and  Structure  of  Layer  2  Functions  and  Protocols 


1.441  Specification  of  Layer  2  Protocol 

1.450  General  Aspects  and  Structure  of  Layer  3  Functions  and  Protocols 

1.451  Specification  of  Layer  3  Protocol 

1.460  [Related  to  maintenance  and  testing.] 

1.470  General  [Support  of  Existing  CCITT  Interfaces;  e.g.  X.25,  X.21] 

1.471  Support  of  Recomnendation  X.21  and  X . 21 bi s  DTEs  by  an  IDSN 

1.472  Support  of  Recoimendation  X.25  DTEs  by  an  ISDN 

1.473  Support  of  DTEs  Recommended  in  the  V-Series  by  an  ISDN 

1.500  [1.500  series  specification  is  not  complete,  but  will  cover 

internetwork  interfaces.] 

5.  More  Detailed  Discussion  of  Major  Areas  of  Work. 

5.1.  Time  Division  Multiplexing  of  the  Basic  Access  Channels. 

The  specification  of  the  structure  of  the  channels  within  the  basic  access 
rate  of  144  kbit/s,  as  available  to  the  user,  has  been  one  of  the  difficult 
problems  associated  with  the  design  of  ISDNs.  It  is  desirable,  because  of  the 
significant  shortening  of  signalling  distance  when  hit  rate  increases, 
especially  when  wire  pairs  are  used,  that  the  total  bit  rate  be  kept  as  low  as 
possible.  However,  the  need  for  framing  bits,  dc  balance  bits,  and  bits  for 
contention  resolution  have  forced  the  experts  to  add  about  33  per  cent 
overhead  to  satisfy  these  functions. 

A  major  area  of  discussion  from  the  first  has  been  whether  or  not  parallel 
connections  of  terminals  would  be  permitted.  Parallel  connection  of  terminals 
is  usually  referred  to  in  ISDN  paper?  as  the  passive  bus,  since  a  wiring  bus 
type  arrangement  with  stubs  connecting  to  Individual  terminals  can  be 
envisioned.  The  USA  alone  has  opposed  the  passive  bus,  citing  difficulties 
with  stubs  on  transmission  lines  and  other  reasons.  Other  countries,  however, 
have  argued  that  the  usefulness  of  such  arrangements  to  the  customer  make 
provision  of  such  a  service  essential.  There  are  certain  technical  and 
marketing  implications  to  either  approach,  moreover.  If  parallel  connections 
are  used,  which  Is  the  way  most  home  and  small  business  telephone  extensions 
are  wired  at  present,  the  logic  to  control  parallel  digital  devices  must  be  a 
part  of  the  central  office  switch.  Digital  telephones,  however,  cannot  be 
used  simultaneously  for  "conference"  talking,  as  can  analog  telephones. 
Conferencing  must  be  done  either  by  connections  to  the  digital  telephones 
themselves,  or  by  an  auxiliary  device  on  the  customer's  premises,  or  by 
establishing  a  conference  loop  back  to  the  central  office.  Two  64  kbit/s  full 
duplex  channels  will  be  available  on  each  basic  access  line,  so  one  could  be 
used  for  the  loop  back. 

Without  the  bus,  however,  each  residence  with  more  than  one  telephone  or 
terminal  would  have  to  have  some  sort  of  PABX  to  which  the  instruments  would 
be  connected.  This  arrangement  Is  referred  to  in  ISDN  discussions  as  the  star 
configuration.  It  has  the  advantage  that  electrical  interaction  of  the 
separate  terminals  does  not  have  to  be  considered  and  conferencing  facilities 
could  be  Included.  Its  disadvantage,  besides  the  cost  of  the  PABX,  is  that 
separate  wires  would  have  to  be  run  from  the  PABX  to  each  terminal,  even  if 
they  were  located,  for  example,  on  opposite  sides  of  the  same  wall.  Since 
ISDN  connections  require  four  wires,  the  amount  of  additional  wiring  could  be 
appreciable. 
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At  he  Kyoto  meeting,  a  framing  and  contention  resolution  technique  to 
accommodate  parallel  connection  of  terminals  was  developed  and  approved. 
Actually,  the  technique  is  also  suitable  for  the  star  configuration,  but  it 
contains  more  overhead  bites  than  would  be  needed  to  support  only  the  star 
configuration. 

The  signal  on  the  line  is  encoded  according  to  a  pseudo-ternary-code,  as  is 
shown  on  page  A.088.  Pseudo-ternary  is  actually  another  name  for 
alternate-mark-inversion  (AMI)  or  alternate-space-inversions  (ASI)  coding, 
depending  on  assumed  polarity  of  mark  and  space.  It  has  the  desirable 
features  of  a  neutral  level,  which  can  also  be  a  high  impedance  state  for  the 
transmitter,  and  of  never  being  more  than  one  bit  off  dc  balance.  If  a 
transmitter  assumes  a  high  impedance  state  for  the  center  voltage  level,  then 
any  other  transmitter  attempting  to  transmit  at  a  high  or  low  voltage  level 
will  cause  the  bus  to  rise  to  its  level. 

As  can  be  seen  from  the  figure  on  page  A. 089,  the  time  division  multiplexing 
structure  is  such  that  a  48-bit  frame  carries  4  bits  from  the  16  kbit/s  D 
(signalling  and  data)  channel  and  16  bits  from  each  of  the  two  64  kbit/s  B 
(data)  channels.  To  maintain  dc  balance,  balancing  bits  (L  bits)  are  inserted 
after  each  block  that  might  be  from  different  transmitter  in  the  direction 
from  terminals  to  network  and  at  the  end  of  the  frame  in  the  direction  from 
network  to  terminals  (since  there  is  only  one  transmitter  in  that  direction). 
Framing  is  effected  by  forcing  a  violation  of  the  alternate  space  inversion 
signal;  that  is,  the  balancing  bit  following  the  framing  bit  must  be  negative 
and  the  first  space  bit  in  the  frame  must  also  be  negative,  violating  the 
alternating  positive-negative  sequence  for  spaces.  If  no  data  is  being 
transmitted,  there  might  be  no  spaces  to  force  the  violation  except  for  the 
so-called  auxiliary  framing  bit,  F^,  which  is  reserved  for  that  purpose. 

As  yet,  the  electrical  characteristics  of  the  transmitters  and  receivers  to 
operate  on  the  bus  have  not  been  specified.  It  is  expected,  however,  that 
they  will  be  within  one  or  two  factors  of  the  characteristics  of  modern 
base-band  drivers  and  receivers  fabricated  on  integrated  circuit  chips;  that 
is,  output  voltages,  under  load,  of  1  to  2  volts  and  receiver  sensitivities  of 
about  200  mv.  Voltages  will  be  kept  as  low  as  possible  to  control 
electromagnetic  radiation  from  the  leads.  (Note:  Government 
telecommunications  planners  should  consider  that  radiation  from  ISDN  terminals 
may  be  more  severe  than  from  existing  telephones  and  should  determine  if 
shielded  leads  are  warranted.  Bus  arrangements  of  multiple  terminals 
requiring  shielded  connections  will  usually  be  more  economical  than  star 
arrangements. ) 

5.2  Channel  Structure  for  Higher  Bit  Rates  and  For  Private  Branch 
Exchanges. 

Private  branch  exchanges  (PABXs)  may  require  many  more  64  kbit/s  data  channels 
than  the  two  in  the  basic  access  arrangement.  The  discussions  related  to 
standardizing  higher  capacity  combinations  have  centered  around  two  major 
factors:  how  to  make  use  of  subdivision  of  existing  digital  transmission  rates 
(e.g.,  1544  kbit/s  and  2048  kbit/s)  and  how  many  signalling  channels  are 
needed  to  control  the  data  channels.  Insofar  as  PABXs  are  concerned,  it  has 
been  decided  that  the  64  kbit/s  B  (data)  channels  will  be  arranged  in  groups 
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of  either  23  or  30  and  the  D  (signalling)  channel  will  be  probably  at  a  rate 
of  64  kbit/s.  (See  paragraph  2  on  page  A. 015  and  the  figure  at  the  bottom  of 
page  A. 034.)  Much  discussion  has  taken  place,  about  whether  a  D  channel  can 
control  more  than  one  group  of  B  channels.  For  example,  if  more  than  23  B 
channels  are  needed  by  a  PABX,  it  would  be  possible  to  have  two  1544  kbit/s 
streams  multiplexed  so  that  23  B  channels  and  1  D  channel  were  in  one  stream 
and  24  B  channels  in  the  other.  There  is  sentiment  against  such  a  method, 
however,  because  the  1544  kbit/s  interface  would  no  longer  have  a  standard 
structure.  For  users  interested  in  reliability,  such  as  the  Government, 
separating  B  data  channels  from  their  associated  D  signalling  channel  means 
that  if  the  high  rate  (say,  1544  kbit/s)  stream  containing  the  D  channel 
fails,  then  all  the  B  channels  on  both  that  stream  and  any  others  using  the 
same  D  channel  also  fail.  Paragraph  2.4.2  on  page  A. 016  indicates,  however, 
that  such  an  arrangement  might  be  ultimately  approved. 

It  is  possible  that  no  firm  recommendations  concerning  services  at  bit  rates 
higher  than  64  kbit/s  will  be  made  this  study  period  (ending  in  December  1984) 
because  of  lack  of  time.  However,  the  need  for  such  services  is  recognized. 
Although  a  user  with  basic  service  will  have  two  64  kbit/s  channels,  the 
relative  bit  time  delays  between  these  switched  channels  will  not  be 
guaranteed  from  one  end  to  the  other  of  a  connection.  That  is,  due  to 
transmission  and  processor  delays,  bits  In  channel  Bj  may  not  bear  at  the 
receiving  end  of  a  connection  exactly  the  same  time  relation  to  bits  in 
channel  B2  that  they  did  at  the  sending  end.  The  same  lack  of  relative  bit 
timing  integrity  would  apply  also  to  the  multiple  B  data  channels  from  a 
PABX.  There  Is  tentative  agreement,  however,  the  higher  rate  channels  will 
have  bit  rate  equal  to  nx384  kbit/s.  (It  was  noted  at  the  meeting  that  384 
kbit/s  is  approximately  the  rate  needed  to  transmit  digital  stereo  music.) 
There  was  some  attempt  to  specify  n  as  equal  to  2m,  where  m  is  an  integer, 
but  no  firm  consensus  could  be  reached  because  all  such  combinations  would  not 
be  submultiples  of  rates  of  common  digital  transmission  systems. 

5.3  Numbering  Plan. 

The  numbering  plan  of  ISDNs  will  have  considerable  Impact  on  the  planning  of 
Government  telecommunications  systems  because  the  Government  has  many  private 
networks  that  must  be  connected  to  each  other  through  an  ISDN  and  to  other 
subscribers  on  the  ISDN  and  because  certain  numbering  plans  may  be  better 
adapted  to  restoral  plans  and  mobile  subscribers  (such  as  ships  and  military 
units)  than  other  plans. 

Two  requirements  in  draft  Recommendation  1.310  (page  A.136-A.140)  appear  to  be 
especially  useful  in  Government  and  other  private  networks.  One  is  that  the 
"ISDN  nun' '•*  shall  be  capable  of  unambiguously  identifying  a  particular  mobile 
Interface  "  (paragraph  5.8  on  page  A. 140).  Paragraph  4.6  on  page  A. 138  also 
mentions  mobile  terminal  (TE,  for  terminal  equipment). 

The  other  useful  requirement  is  that  the  signalling  system  must  be  able  to 
transfer  a  user  request  for  selection  of  a  particular  on-route  network.  (See 
paragraphs  4.1  and  4.5  on  page  A. 138.)  This  requirement  was  put  In  primarily 
to  allow  subscribers  in,  say,  Europe,  to  establish  a  call  to  the  U.S.A.  in 
their  state-owned  networks  and  specify  a  carrier  in  the  U.S.A.  (such  as  MCI) 
for  the  long  distance  portion  of  the  terminating  segment  of  the  call.  For 


marketing  reasons,  some  countries  object  to  this  because  it  precludes  their 
negotiating  with  a  particular  carrier  for  interconnection.  For  the  Government 
user,  however,  it  would  allow  specification  of  particular  routing  to  make  use 
of  Government  telecommunications  assets  or  to  select  the  most  reliable  paths 
under  various  situations. 

v 

5.4  Delay  Between  Answer  and  Switch-Through  of  B  Channel. 

The  exact  time  during  call  setup  and  answer  at  which  the  B  channel  (which  may 
carry  digital  voice)  is  connected  through  from  end-to-end  is  a  matter  that  has 
significance  to  both  the  user  and  the  network,  insofar  as  charging  and  billing 
Is  concerned.  Since  the  B  channel  will  operate  at  64  kbit/s,  much  information 
can  be  transmitted  In  a  fraction  of  a  second.  (A  message  that  is  128  octets 
long  could  be  transmitted  in  .016  of  a  second.)  The  discussion  on  this  topic 
at  the  Kyoto  meeting  is  summarized  on  page  A. 192  and  A. 198. 

The  figure  on  page  A. 198  summarizes  the  various  methods  that  are  under 
consideration  for  PABX  connections,  although  the  same  principles  apply  to 
non-PABX  calls.  The  more  or  less  horizontal  lines  in  the  figure  represent 
signalling  messages  on  the  D,  signalling  channel,  while  the  Xs  indicate  the 
points  at  which  the  B,  data  (or  digital  voice)  channel,  is  connected  through. 

In  cases  a)  and  b),  the  B  channel  is  not  connected  through  until  the  call 
accepted  (call  answered)  signal  is  received  by  switch  serving  the  called 
station.  This  signal  is  Initiated  by  the  called  terminal  answering  the  call. 
In  cases  In  which  the  verbal  answer  may  occur  almost  Immediately  as  the 
telephone  goes  off  hook,  as  when  a  PABX  operator  wearing  a  headset  answers  by 
pushing  a  button,  the  call  accepted  message  may  not  reach  the  switch  until 
shortly  after  the  verbal  answer  arrives.  In  that  case,  the  first  part  of  the 
speech  would  be  clipped.  (As  a  practical  example.  If  the  operator  answered 
"NCS  Technology  and  Standards  Office,"  the  N  and  perhaps  the  C  and  S  might  not 
be  heard  at  the  other  end.) 

In  case  c),  the  B  channel  is  connected  through  the  network  as  soon  as  the 
connection  is  made  to  the  called  station.  Charging  does  not  begin,  however, 
until  the  called  station  has  answered.  Since  the  B  channel  has  been  connected 
through  previously,  and  since  the  D  channel  message  may  travel  slower  than 
bits  In  the  B  channel,  the  first  fraction  of  a  second  of  the  B  channel  data 
may  be  transmitted  with  no  charge.  If  the  B  channel  data  Is  text  rather  than 
digital  voice,  only  a  fraction  of  a  second  may  be  required,  so  the  called 
station  could  disconnect  even  before  the  first  call  accepted  signalling 
message  reaches  the  point  In  the  network  at  which  duration  charging  begins. 

In  that  situation,  accurate  charging  would  be  difficult. 
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I.  GENERAL 

A.  01.1 


I .  1  -  Introduction 

The  meeting  of  the  g roup  of  experts  on  ISDN  matters 
of  Study  Group  XVIII  (Digital  Networks),  convened  by  CCITT  Collective 
-  letter  No.  123  of  4  Novenber  1982,  took  place  at  the  Kyoto  Inter¬ 
national  Conference  Hall  from  14  to  25  February  1983,  thanks  to  the 
kind  invitation  of  Nippon  Telegraph  and  Telephone  Public  Corporation (NTT1 

The  chairman  of  Study  Group  XVIII  (Mr.  T.  Irmer,  Federal 
Republic  of  Germany),  chaired  the  meeting.  In  accordance  with  the 
decision  taken  at  the  last  meeting  (Geneve,  10-22  June  1982)  of 
Study  Group  XVIII  (see  points  V.  4  of  COM  XVIII  R9) ,  the  meeting 
has  been  prepared  by  a  preceding  coordination  meeting  of 
the  Special  Rapporteurs  for  Question  I  /  XVIII,  points  A, 

B,C,D  and  E,  2  /  XVIII,  4  /  XVIII  and  5  /  XVIII,  the  vice-chairmen 
of  Study  Group  XVIII  and  the  CCITT  Secretariat,  which  took  place  also 
in  Kyoto  on  10-11  February  1983  under  the  chairmanship  of  Mr.H.K. 

Pfyffer  (Switzerland),  Vice  chairman  of  Study  Group  XVIII.  The  co¬ 
ordination  meeting  has  revised  the  agenda  for  the  group  of  experts 
meeting  as  shown  in  Annex  1.  In  parallel  with  the  meeting  of  the 
Group  of  experts  on  ISDN  matters,  there  has  been  also  a  meeting 
of  the  ad  hoc  group  on  ISDN  definitions  (Question  6/XVIII) 
under  the  chairmanship  of  Mr.  P.G. Clarke,  British  Telecom- 
United  Kingdom. 

Annex  2  gives  the  list  of  delayed  contributions  considered 
at  the  meeting.  The  list  of  participants  is  given  at  the  end  of 
this  report. 

I.  2  -  Opening  session 

Mr.  T.  Irmer,  chairman  of  Study  Group  XVIII,  in  his  opening 
address,  thanked,  in  behalf  of  all  delegates,  NTT  for  hosting  the 
meeting  of  the  group  of  experts  on  ISDN  matters  and  for  all  the 
facilities  provided.  Mr.  Irmer  recalled  also  a  previous  meeting 
held  in  Kyoto  in  1975  by  Special  Study  Group  D  and  the  amount  of 
technological  progresses  that  have  been  developped  since  then,  as  well 
as  the  further  steps  achieved  in  setting  corresponding  international 
Recommendations . 

Dr.  Y.Kitahara,  Executive  Vice  President  of  NTT  in  the 
welcoming  address  pointed  out  the  interest  of  having  in  1983,  stated 
by  United  Nations  as  the  world  telecommunication  year,  the  meeting 
of  the  group  of  experts  on  ISDN  matters  of  Study  Group  XVIII  hosted 
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in  Kyoto.  In  wishing  a  fruitful  work  to  the  participants,  Dr.  Kitahara, 
outlined  the  important  achievements  in  the  following  fields! 

-  digital  technology,  allowing  a  possible  cut  of  costs  of 
switching  and  transmission  by  nearly  half. 

-  optical  fiber  telecommunication  technology,  allowing  an  overall 
reduction  in  the  cost  of  transmission  paths 

-  large-capacity  satellite  communications  technology,  that  could  be 
a  potent  force  in  the  way  to  eliminate  the  difference  in  rates 
resulting  from  distances  both  within  countries  and  between  them. 

-  new  generation  of  computers  with  intelligence  to  form  INS  (in¬ 
formation  Network  System)  in  which  information  processing  and  tele¬ 
communications  are  highly  integrated.  Finally,  Dr.  Kitahara,  stated 
his  confidence  that  the  expert's  meeting  will  be  an  extremely  success¬ 
ful  and  that  it  will  stand  out  in  the  annals  of  the  CCITT  as  an 
epoch-making  step  on  the  way  toward  the  creation  of  future  tele¬ 
communication  networks. 

1.3  -  Organization  of  Network 

Annex  1  gives  the  agreed  agenda  for  the  meeting  of  the  group 
of  experts  on  ISDN  matters  of  Study  Group  XVIII.  In  addition  to  the 
ad  hoc  group  on  ISDN  definitions,  the  meeting  decided  to  set  up  the 
following  Working  Teams 

WT  1)  -  Customer  Accesses  (Question  2/XVIII)  -  Chairman: 

Mr.  W.  S.  Gifford,  ATT-Uni ted  States  "of  America 
WT  2)  -  Basic  Accesses  (Question  1/XVIII,  point  C)  -  Chairman: 

Mr.  U.  De  Julio,  SIP-Italy 

WT  3)  -  Network  (Question  1/XVIII,  points  B  and  E)  -  Chairman: 

Mr.  J.  C.  Luetchford,  BNR-  Canada 
WT  4)  -  Services  (Question  1/XVIII,  Points  A  and  D)  -  Chairman: 

Mr.  P.  Kahl,  Federal  Republic  of  Germany 
WT  5)  -  Signalling  (Question  4/XVIII)  -  Chairman  Mr.  B.W.  Moore, 

British  Telecom  -  United  Kingdam 

WT  6)  -  Switching  (Question  5/XVIII)  -  Chairman:  Mr.  S.  Kano,  NTT-Japan 
WT  7)  -  Drafting  on  Rees.  G.?05,  Ixxw,  1. 0010,  1.0020  and  I.  0030 
Chairman:  Mr.  H.K.  Pfyffer,  Switzerland 
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The  report  of  these  Working  Teams,  as  amended  at  the 
plenary  session,  is  given  in  Part  II  to  VIII  of  this  Report, 
it  should  be  mentioned  that  Working  Teams  3  and  4  have  based 
their  work  on  the  agreement  reached  at  a  joint  meeting  chaired 
by  Mr.  H.K.  Pfyffer  (Switzerland)  held  on  15  February  1983. 

The  report  of  the  ad  hoc  group  on  ISDN  definitions  is 
given  in  Part  IX. 

1.4.  Approval  of  previous  reports 


1.4.1.  The  meeting  approved  the  report  of  the  meeting  of  experts 
on  level  1  characteristics  of  the  basic  ISDN < user/network  inter¬ 
face  (see  COM  XVIII-R14) .  This  report  of  the  Florence  meeting 
(8-12  November  1982)  has  been  considered  as  reference  material  to 
be  further  discussed  at  the  present  meeting.  _ 


agreeina  witfk  this  approach,  made  s< 
tKS^other  technical  »9lu tion  than 
could^be  explore^.  N, 

Tiie-aaeetin^-took  no£te~-ef  this 


SOIlie  reservaripn,  po intin g\ou t 
those\qiven  iiK^OM  XVrri^RT4 

'^declaration . 


1.4.2.  It  was  agreed  that  COM  XVIII  No.  132  (Report  of  the 
drafting  group  on  ISDN  Rees,  Geneve,  18-20  October  1982)  could 
be  considered  as  basis  for  further  considerations  by  the 
present  meeting.  This  document  already  responds  to  the 
request  advanced  by  some  Administrations  at  the  June  1982 
meeting  (see  point  I I. 2  of  COM  XVIII-R9) 

The  representative  of  France  pointed  out  the  need 
to  further  modify  Recommendation  G.705  in  order  to  reflect 
the  latest  technical  work.  It  was  agreed  that  the  french 
proposal  (see  delayed  contribution  IB)  will  be  examined  by 
Working  Team  7. 

1.4.3.  The  meeting  examined  also  the  proposal  of  establishing 
the  I-series  of  Recommendations  (see  COM  XVIII-No.134) 

made  by  the  drafting  group  on  the  structure  of  the  ISDN 
Recommendations,  which  met  also  in  Geneve  on  20-21  October 
1982  under  the  chairmanship  of  Mr .H . K .Pfyffer  (Switzerland)  . 
(remaining  text  to  be  drafted  after  Friday  plenary) 

1.5.  Miscellaneous 

1.5.1  In  considering  Temporary  Document  No. 10  (CCIR  Study 
Group  4)  and  delayed  contributions  IX  (  COMSAT  )  and  JD 

1 KDD) ,  the  meeting  agreed  that  the  aspects  of  performance 
issues  (in  particular  BER,  delays,  etc.)  on  hypothetical 
Reference  Connections  and  in  hypothetical  reference  digital 
paths  should  be  studied  in  the  framework  of  question 
9 /XVIII.  Working  Team  3  will  consider  only  the  aspect  of 
these  contributions  dealing  with  network  modelling. 

1.5.2  The  liaison  officer  of  Study  Group  VII  (Mr.E.Scace- 
GTE-United  States  of  America)  gaves  in  Temporary  document 
No. 19  a  report  on  the  recent  Study  Group  VII  activities. 
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1.5.3  The  reports  quoted  in  rnM  XVIII  -  nos  127  and 
128  (secretariat)  have  been  super seeded  by  temporary  documents 
presented  at  this  meeting  reporting  on  recent  meetings 
of  Study  Group  VII  and  XI.  y 
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CCITT  TEMPORARY  DOCUMENT  NO.  49 

3.G.  XVIII 

v GROUP  OF  EXPERTS  ON  ISDN  MATTERS) 

Kyoto  14-25  February  1983 

t 

Source:  Chaifihan'of  Working' Team  1  —  User  Access 

Title:  Report  of  Working  Team  1  — ^  User  Access 


1.  The  group  agreed  that  the  terms  of  reference  were  to 
refine  the  specification  of  user  access  interfaces  and 
arrangements  leading  to  the  preparation  of  draft  recommendations, 
in  particular  1.1020  and  1.1030,  An  agenda  was  accepted  and 
delayed  documents  were  allocated  to  the  topics;  this  agenda 

and  allocation  are  shown  in  Annex  1 .  Documents  from  the 
other  Study  Groups  were  reviewed  and  relevant  questions 
indentified;  these  are  listed  in  Annex  2. 

2.  Primary  Rate  Multiplexed  Access 

Delayed  documents  were  presented  and  considerable  dis¬ 
cussion  followed,  as  summarized  in  Annex  3.  The  group  reached 
the  following  conclusions  and  areas  for  further  study: 

2.1.  The  channel  structure  currently  shown  in  draft 
Rec.  I.XXY  for  24B  +  D(4kbit/s)  will  be  deleted. 

One  administration  suggested  that  it  might  be  appropriate 
to  keep  24B+D  (the  rate  of  D  is  for  further  study)  to 
provide  commonality  with  the  high  speed  channel  structure 
as  described  in  section  3. 

2.2.  Signalling  for  a  given  B  channel  would  not  be 
provided  by  more  than  one  D  channel.  No  load  sharing  or 
automated  load  transfer  would  be  provided  for  in  this 
plenary  period.  This  does  not  preclude  manual  restoration 
arrangements  or  semiautomatic  procedures  in  the  case  of 
failures  of  a  D  channel,  When  additional  capacity  may  be 
required  for  packet  switched  data  B  channel  should  be  user! 
rather  than  requiring  additional  D  channels. 

2.3.  Working  team  5  will  investigate  the  imoncts  of 
serving  more  than  23  or  30  B  channels  with  one  D  channel, 
corresponding  to  the  two  different  primary  rates. 

2.4.  Depending  on  the  outcome  of  the  Working  Teim 
5  analysis,  and  the  interrelations  with  future  possibilities 
for  signaling  for  channels  at  less  than  64  kbit/s  which 
miqht  be  carried  together  in  a  single  B  channel,  as  described 
lr‘  section  7,  further  study  is  needed  on  the  poss¬ 
ibility  of  a  D  channel  carrying  signaling  for  the  B  channels 
in  other  primary  rate  multiplexed  intorfioc-.  The  : >: loving 
conclusions  and  areas  for  further  study  wore  identified: 


V. 
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2.4.1.  The  channel  structures  23B  +  D  and  30B  +  D  will 
continue  to  be  the  principal  primary  rate  multiplex  channel 
structures. 

2.4.2.  If  a  D  channel  can  carry  signaling  for  a  B 
channel  in  another  primary  rate  interface,  then  the  D  channel 
in  the  second  primary  rate  interface  might  not  be  active 
(this  is  for  further  study). 

2.4.3.  For  the  1544  kbit/s  primary  rate,  a  channel 
structure  of  24B  is  for  further  study.  This  would  be  used 
in  conjunction  with  a  23B  +  D  channel  structure  to  provide 
a  total  access  capability  of  the  form  (23  +  24n)B  +  D,  with 
n  =  0,1,2,...,  to  be  determined. 

2.4.4.  For  the  2048  kbit/s  primary  rate,  a  channel 
structure  of  30B  is  for  further  study.  The  use  of  31b  was 
considered  to  be  of  interest,  but  further  study  is  required 
as  it  may  have  some  problems.  Thus  access  capabilities 

of  the  form  (30n)B  +  D  are  for  further  study, 
n  =  2,  3,  or  4. 

2.4.5.  Secondary  rate  channel  structures  are  for 
further  study  and  may  be  a  way  to  approach  these  cases. 

2.5  None  of  these  topics  on  sharing  of  signaling  for  more 
than  one  primary  rate  multiplex  access  was  considered  to  be 
of  high  priority  in  this  plenary  period. 

2.6.  The  need  for  multiplexing  of  several  basic 
accesses  onto  a  single  primary  rate  access,  e.g.,  n(2B  +  D)  was 
proposed  but  was  considered  to  be  an  internal  network  matter 
for  the  use  of  transmission  facilities  at  this  time.  This 

may  have  some  impact  on  the  exchange,  which  will  be 
considered  in  working  teams  5  and  6.  A  diagram  illustratina 
the  difference  between  access  interfaces  and  intern?.1. 

network  arrangements  was  discussed,  and  is  included  as  Annex  4. 
This  diagram  also  covers  the  case  of  several  groups  of  channels 
on  a  single  primary  rate  access  interface.  Thus  the  proposals 
for  channel  structures  of  the  form  (niB  +  d)  +  (n2B  +  D)  +  ... 
are  for  further  study, for  internal  network  interfaces. 

2.7.  In  a  primary  rate  multiplexed  access,  the  P 
md  B  channels  are  point-to-point  at  level  1 ,  rather  than 
being  used  in,  for  example,  n  passive  bus  arram .  ~'cr.t . 

3 •  High  Sneed  Channels  and  Channel  Structures 

There  was  considerable  discussion  of  hi~h  r-v'od  channels, 
li,  using  a  primary  rate  access  interface.  '..'hil-  :v'  fir~' 
agreement  was  reached  .at  this  time  on  any  specific  arnr.coxonts, 
it  was  decided  to  propose  a  high  speed  channel  t  r  a  new  or'-; 
and  channel  structure  for  consideration  bv  order  Ftu.lv  Grou-.s 
and  to  request  inputs  for  the  Study  Group  XVTII  no-*  me  in 
.Tune  so  that  progress  can  be  made  at  that  rutin.'. 

The  framework,  proposed  bv  NTT,  is: 


r  . 
r.'. 
r’ 
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High  speed  channel's,  H,  which  are  based  on  multiples 
of  384  kbit/s  (=6  x  64):  H  =  384n,  where  values  of  n  =  1,  2,  . 
a^®  ^or  further  study •  This  framework  would  aid  in  providing 
compatibility  between  1544  and  2048  kbit/s  system. 

Annex  5  contains  a  description  of  the  proposed  framwork 
for  distribution  to  other  Study  Groups.  Some  of  the 
alternatives  for  consideration  are  described  below: 

3.1.  The  USA  proposed  that  the  values  of  n  be  selected 
as  powers  of  2,  up  to  2,  leading  to  H  =  384n,  n  =  1,  2,  4, 
for  speeds  of  384,  768  and  1536.  This  would  permit 
compatibility  of  service  by  permitting  channels  to  be  routed 
in  either  1544  or  2048  kbi^i  systems.  Thus  the  USA  felt 

Lthis  should  be  given  strong  consideration  as  part  of  the 
worldwide  standardization  on  ISDN. 

7$  Jl2'  ™P'FRG  Proposed  that>the  basi^for  hiarf  speed/ 
cfcprfels  should  be  ]i^kbit/s^3  x  64K^ Thus^he  high-speed 
channel  should  be^92n,  n  3,  .  f  or  ftf??her^dy?P 

M  3.3.  The  High  Speed  Channel  Structure  proposed  by 

wHh1!  ?fi+  JhL-^edu°-  the  D  channel  ^  for  further  study, 
with  4,16  and  64  kbit/s  being  candidates.  The  USA  and 

Canada  expressed  strong  concerns  about  the  aspect  of  the  NTT 

current1 1544Ckbi?/^1Ve^  3  channel  structure  in  excess  of  the 

p5imary  rate  access,  viz.,  1536  +  D  at 
16  or  64  kblt/s.  H..nhinrmJ„  nf  g  -  ^  j_-,  Qri 

alternative.^. 

a„  ,  3;4,  ?ritiSh  Telecom  expressed  an  interest  in  providing 
an  unstructured  access  capability  on  the  2048  primary  rate 
interface,  which  would  provide  for  1920,  1984,  or  2048 

channels.  There  was  no  agreement  that  this  capability 
uH?nidv£e  lnc*uded*  Several  objections  were  raised,  incl- 
? •  t • need  tor  common  monitoring,  testing  and  repair 
Sn' a^lltias'  whlch  would  require  a  common  frame  format  across 
11  channel  structures  at  the  primary  rate,  as  proposed  by  frg. 

ri  y 

is  considering  standardizing  the 
340  kbit/s  which  would  not  be 

compatible  with  the  NTT  proposal.  Thus  CMTT,  other  Study 
an<3  Administrations  will  be  requested  to  input  co 
determination  of  the  structure  for  high  speed  channels. 


r 


3.6.  There  was  considerable  debate  over  the  inclusion 
of  an  E  channel,  based  on  CCITT  Siunalinu  s vs ton  No.  1, 
for  use  in  primary  rate  access  in  place  of  the  P  channel. 

The  following  restrictions  were  proposed  nc  a  basis  f-r  anrv^- 
r.ent:  ‘  ' 


1  3 . 6  •  1  •  Ths  C3 1 1  «  . 

K^t  be  compatible  with  the  level6 3^^  the  E  cha™el 
•  /  channel.  e  level  3  protocol  of  the  D 


(<'***'  £,■  /  channel. 

Z/  ^  3.0.2.  The  E  channel  would  be  listed  as  an  alternate 

in^lfmT  apPll,i"9  »»ly  to  multiple  prlmLv  rite  access 
installations,  and  even  there  the  D  channel  is  the  pre*-’err*d 

view°PABX'sT5r  other"?61  approach  is  fav°red  by  those  who 

simila?  L  a  1trge  Lnstallati°ns  as  functionally 

ffii1  a  11  exc\hanqe  from  the  P°int  of  view  of  tra¬ 
ffic  and  security  needs. 
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4 .  Intermediate  Rate  Access 


A  variety  of  approaches  was  discussed,  leading  to  the 
following  conclusions: 

4.1.  Use  of  the  primary  rate  access  interface  was 
strongly  favored,  using  reduced  access  capability  instead 
of  a  new  channel  structure  or  a  new  physical  interface. 

4.2.  No  new  channel  structures  or  interfaces  are 
envisioned  at  this  time  (although  the  French  PTT  proposed 
a  new  channel  structure  of  9B  +  D  to  correspond  to  their 
proposed  transmission  system  at  704  kbit/s)  . 

4.3.  The  relationship  of  intermediate  access  to 
wideband  channel  structures,  as  described  below,  must  also 
be  considered. 


5.  Basic  Access 


The  proposal  by  IBM  Europe  was  not  viewed  as  being 
sufficiently  documented  with  cost  or  other  advantages 
to  warrant  making  a  change  at  this  late  stage  in  the 
specification  of  this  important  characteristic  of  ISDN. 
Much  work  has  already  been  based  on  the  decision  reached 
a  year  ago  to  proceed  with  2B  +  D;  for  example,  the 
physical  interface  specification  is  already  well  advanced 
and  would  be  significantly  affected  by  this  change. 


6 .  Hybrid  Access 

The  ability  to  provide  an  analogue  channel,  A,  together 
with  the  basic  access,  having  capabilities  of  D,3  +  D,  or 
2B  +  D,  was  strongly  supported.  Several  areas  for  further 
study,  and  confirmation  were  identified,  as  follows: 

6.1.  Working  teams  5  and  6,  along  with  Study  Group 
XI  should  consider  whether  the  D  channel  can  provide 
some  or  all  of  the  signaling  for  the  associated  analogue 
channel,  and  how  it  can  be  implemented.  This  is  viewed  as 
an  important  characteristic,  especially  in  the  early  stages 
of  the  ISDN,  and  should  be  studied. 


6.2.  The  specification  and  definition  of  the  D  channel 
need  to  be  reviewed  to  assure  that  the  access  capability  D 
(+  A)  can  be  accomodated,  because  in  this  case  there  may  be 
none,  some  or  all  of  the  signaling  for  the  A  channel  in  the 
D  channel,  and  there  is  no  B  channel  to  be  signaled  for. 


6.3.  Wh i lo  most 
using  the  D  channel 
the  existence  of  tno 
C  channel  should  not 
Rec.  I.XXY. 


delegates  noted  the  desirability  of 
in  place  of  a  C  channel  in  hybrid  acccs 
above  questions  indicates  that  the 
be  deleted  ut  tills  time  from  draft 
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6.4.  The  C  channel  approach  should  be  as  similar 
as  possible  in  protocol  and  other  characteristics  to  the 
D  channel. 


7.  Channels  at  less  than  64  kbit/s 

A  discussion  of  channels  at  less  than  64  kbit/s  in  the 
ISDN  led  to  the  following  conclusions: 

7.1.  It  was  reconfirmed  that  8,  16,  and  32  kbit/s  are 
the  channel  speeds  which  will  be  recognized  by  the  ISDN? 
thus  an  ISDN  will  not  required  to  recognize  any  other 
speeds  below  64  kbit/s.  It  was  reconfirmed  that  circuit 
switching  within  the  ISDN  will  be  at  64  kbit/s. 

7.2.  It  was  agreed  that  octet  alignment  would  not  be 
provided  for  these  channels  at  8,  16,  and  32  kbit/s.  This 
conclusion  was  based  on  the  analysis  by  NTT  that  voice  and 
data  services  do  not  require  this  feature.  Also  severe 
problems  were  identified  in  attempting  to  plan  hew  such 

a  capability  would  be  provided  by  the  ISDN*. 

7. 3.  The  user  may  multiplex  several  signals  together 
m  the  same  B  channel. but  for  the  1984  Recommendations  an 
entire  B  channel.  Leased  services  which  can  route  these 
subrate  channels  to  different  locations,  even  though  they 
enter  the  network  in  a  single  64  kbit/s  channel,  have  been 
proposed. 

7.4.  It  is  important  to  standardize  the  mechanism  for 
multiplexing  these  channels  together  so  that  user  equipment 
can  be  compatible  with  leased  services  and  with  the  future 
possibility  of  providing  switched  services  at  these  speeds 
in  the  ISDN. 

7.5  The  ISO  proposal  to  adapt  terminals  fehafe  provide  an  interfrree 

eemforming  with  CGITT  floes — V ■  3-4-? — V-.  2 5  ,  V .  2 0  and  V .  3 5  f 

■qcceptedi - It -was  aloo -agreed  thate- ternina-Ps-  which  userpref errecr 

rates  in  Rec.  V.6,  19.2  kbit/s  and  56  kbit/s,  in  addition  to 
those  in  Rec.  X.l  should  be  supported  through  rate  adaption. 

7.6.  The  need  for  adapting  information  stream  at 
these  rates  to  the  ISDN  rates  of  8  or  16  or  32  kbit/s 
(stage  1)  is  identified  to  Study  Group  VII. 

7.7.  The  two-stage  method  of  rate  adaption  as  indi¬ 

cated  in  COM  XVIII  No.  R8  was  reaffirmed.  It  was  noted 
that  Study  Group  VII  has  proposed  a  rate  adaption  approach 
which  may  not  be  compatible  with  the  multiplexing  , 

y  ku/-  3?-  esZtsv****^  ****&•  ~&* /*ms**4 

lower  rate  channels.  Annex  6  contains  a  proposed  approach 
and  input  to  Study  Group  VII. 


7.8.  While  separate  meeting  of  different  information 
streams  in  the  same  B  channel  is  not  presently  required 
for  circuit  switches  services,  Study  Group  XI  should 
consider  this  possible  future  application  in  designing  the 
addressing  and  other  capabilities  of  the  signalling 
procedures . 


-t* 
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6.4.  The  C  channel  approach  should  be  as  similar 
as  possible  in  protocol  and  other  characteristics  to  the 
D  channel. 


7.  channels  at  less  than  64  kbit/s 


A  discussion  of  channels  at  less  than  64  kbit/s  in  the 
ISDN  led  to  the  following  conclusions: 


7.1.  It  was  reconfirmed  that  8,  16,  and  32  kbit/s  are 
the  channel  speeds  which  will  be  recognized  by  the  ISDN; 
thus  an  ISDN  will  not  required  to  recognize  any  other 
speeds  below  64  kbit/s.  It  was  reconfirmed  that  circuit 
switching  within  the  ISDN  will  be  at  64  kbit/s. 


7.2.  It  was  agreed  that  octet  alignment  would  not  be 
provided  for  these  channels  at  8,  16,  and  32  kbit/s.  This 
conclusion  was  based  on  the  analysis  by  NTT  that  voice  and 
data  services  do  not  require  this  feature.  Also  severe 
problems  were  identified  in  attempting  to  plan  how  such 
a  capability  would  be  provided  by  the  ISDN. 


7. 3. The  user  may  multiplex  several  signals  together 
in  the  same  B  channel. but  for  the  1984  Recommendations  an 
entire  B  channel.  Leased  services  which  can  route  these 
subrate  channels  to  different  locations,  even  though  they 
enter  the  network  in  a  single  64  kbit/s  channel,  have  been 
proposed. 


7  4  It  is  important  to  standardize  the  mechanism  .or 
multiplexing  these  channels  together  so  that  user  equipment 
can  be  compatible  with  leased  services  ana  with  the  .u_ure 
possibility  of  providing  switched  services  at  tnese  speeds 
in  the  ISDN. 


7  5  The  ISO  proposal  to  adapt  terminals  fchafe  provide— an  interfere 
.eonfuiming  » ith  CCTTT  Rnr,  V-^4>  V.25,  V.*Q  and 

■accepted  i - it  was-  -a-lao  agrood  that-  t a rmi n w  which  us |Tprefe?r 

rates  in  Rec.  v.6,  19^2  kbit/s  and  56  kbit/s,  m  addition  to 
those  in  Rec.  X.l  should  be  supported  through  rate  adaption. 


7.6.  The  need  for  adapting  information 
these  rates  to  the  ISDN  rates  of  8  or  16  or 
(stage  1)  is  identified  to  Study  Group  VII. 


stream  at 
32  kbit/s 


7.7.  The  two-stage  method  of  rate  adaption  as  indi 
“thafstSdrSroup'JlfAafproposefi^aS'adaptTon  "approach 

fower  rate  channels.  Annex  6  contains  a  proposed  approa- 
and  input  to  Study  Group  VII# 


7.8.  While  separate  meeting  of  different  information 
streams  in  the  same  B  channel  is  not  presently  required 
for  circuit  switches  services.  Study  proup  XI  should 
consider  this  possible  future  application  m  designing  the 
addressing  and  other  capabilities  of  the  signalling 
procedures . 
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8.  Relationships  of  user  Information  Streams,  Channels,  Access 
Capabilities,  Channel  Structures,  and  Access  Interfaces _ 

The  concepts  of  channels,  channel  structures,  access 
capabilities  and  access  interfaces  were  reconfirmed.  A 
method  for  representing  the  inter-relationships  of  these  concepts, 
including  rate  adaption  and  multiplexing  was  developed 
and  is  included  as  Annex  7. 


9 .  Functional  Groupings 

Minor  changes  in  the  wording  of  the  draft  recommendation 
I. XXX  was  adopted  for  the  NT1 .  It  was  agreed  that  this  is  not 
the  appropriate  place  to  refine  the  specific  functions  in 
the  NT1 ;  this  will  take  place  in  Working  Team  2,  as  no 
change  in  basic  principles  was  proposed. 


10 .  Reference  Configurations 

Several  issues  were  raises  dealing  with  reference  points  and 
addressability.  Final  conclusions  must  await  the  results 
of  Working  Team  3  on  Network  addressing.  Tentative  results 
are  as  follows: 

10.1.  In  general  the  S  reference  point  is  used  to  re¬ 
present  the  smallest  individually  addressable  unit  of  the 
ISDN,  withjji  thp  numbering  plan  {note  this  does  not  include 
logical  afem^e^cfs  in  packet  headers,  or  logical  or  equipment 
addresses  associated  with  service  indication  and/or 
negotiation  such  as  takes  place  on  a  bus  with  multiple 
terminals.).  For  more  information  see  draft  Recommendation 
1.310. 

10.2.  (  To  be  supplied  ) 

10.  3.  It  had  been  proposed  in  COM  XVIII  132  R.2  that 
an  additional  diagram  be  added  showing  two  S-reference 
points  in  tandem.  Following  further  discussion  it  was  agreed 
that  in  accordance  with  the  concepts  embodied  in  the  reference 
point  and  functional  grouping  approach  such  as  addition 
could  not  be  made.  The  understanding  is  that  two  reference 
points  could  not  exist  in  tandem  but  this  does  not  include 
the  case  that  within  a  distributed  TEl  arrangement  the 
standard  ISDN  user/network  interface  may  be  used. 


interface  at 
reference  point 


interface  at 
reference  point 
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10.4  Study  Group  VII  questioned  whether  multipoint  B 
channels  were  allowed  at  reference  points  S  and  T.  While 
the  term  channel  is  defined  to  be  point-to-point,  itwas 
viewed  that  broadcast^'-*4'  £ther  arrangements  could  be 
provided  either  as  ISDN  services  or  through  user 
equipment.  Definition  of  the  appropriate  services  will  be 
considered  in  Working  Team  4.  These  physical  arrangements 
should  work  within  the  defined  characteristics  of  the 
interfaces,  and  not  be  used  to  define  new  requirements  for 
the  electrical  and  other  characteristics  at  the  inter¬ 
face. 


11 .  Draft  Recommendation  I. XXX 

Editorial  changes  were  made  in  draft  Recommendation  I. XXX. 
These  are  listed  in  Annex  9. 


12.  Draft  Recommendation  I.XXY 


12.1.  Changes  were  made  to  draft  Recommendation  I.XXY 
to  reflect  the  agreements  described  above  on: 

12.1.1.  New  speeds  for  rate  adaption 

..  .12‘*12,  Requirements  for  the  D  channel  to  accomodate 

the  hybrid  access  arrangement. 

12.1.3.  Definition  of  the  D  channel,  channel  structure 
and  its  use. 


12.2.  Editorial  changes  were  also  made.  All  of  the 
changes  are  listed  in  Annex  10. 
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* 

Delayed  Contributions  in  Order  of  Agenda  Presentation 

-  Primary  Rate  Multiplexed  Access 

JN  JK 

GY  KR 

HS  KQ 

HX  KX 

HW  (HT) 

-  Intermediate  Rate  Access 

HT  HW 

HX  GX 

IF  (IE) 


-  Other  Primary  Rate  Accesses 

GX 

GY 

(HT) 

-  Basic  Access 

IU  KL 

KD  KD 

JU  KU 

KK  (IV) 

-  Hybrid  Access 

IU  KL 

JU  KK 

KJ 

-  Channels  Less  Than  64  kb/s 

GZ  HP 

HL  (JE) 

-  Relationship  of  User  Information  Streams 
Channels,  Access  Capabilities,  Interfaces 

(JC) 

LC  -  not  discussed 

-  Functional  Groupings  (NT  1) 

IZ 

KU 

-  Reference  Configurations 

HC  (II) 

HZ  (JN) 

KU 
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Questions  from  Other  Study  Groups 
Study  Group  VII  (see  T.D.  19) 

1.  Can  Multiple  TE2's  be  supported  a  single  TA? 

Response  :  see  paragraph  10.2  of  the  report  and  Annex  3.  . 

2.  Is  multipoint  operation  contemplated  with  a  D  channel  at 
64  kbit/s? 

Response  :  Not  at  level  1,  but  possibly  at  level  2,  see 
paragraph  3.6  of  the  report 

3.  Should  multipoint  B  channels  be  allowed  at  reference  points 
S  and  T? 

Response  s  See  paragraph  10.5  of  the  report;  other  parts 
of  section  10  are  also  relevant. 

4.  Will  ISDN  provide  bearer  rates  at  less  than  64  kbit/s? 

Response  s  Yes,  at  8,  16  and  32  kbit/s  althouah  these 

will  not  be  individually  switched,  at  least  initially  if  they 

are  multiplexed  in  the  same  64  kbit/s  channel;  see  section  7. 

5.  Study  Group'VIl's  attfention  is  especially  drawn  to 
paragraphs  7.5, 7. 6  and  7.7  of  the  report,  along  with  Annex  6. 


Study  Group  XI  (See  TD1 ,  2  and  9) 

1.  Should  channels  at  speeds  lower  than  64  kbit/s  be  taken 
into  consideration? 

Response  :  Yes,  see  section  7. 

2.  Should  wideband  channels  be  taken  into  account? 

Response  :  See  section  3  and  Annex  5. 

3.  Should  multipoint  B  channels  be  considered? 

Response  :  See  section  10. 

4.  Is  point-to-multipoint  operation  envisioned  for 
D  channels  at  64  kb/s? 

Response  :  Not  at  level  1,  but  possibly  at  level  2, 
see  paragraph  3,  6  of  the  report. 

5.  What  is  the  relationship  of  D  and  E  channels? 


Response  :  See  paragraph  3,  6  and  the  proposed  revisions 
to  draft  Recommendation  (i,  XXY)  in  Annex  10. 
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Consideration  Of  The  Primary  Rate  Multiplexed  Access 

The  FRG  proposed  in  Delayed  Contribution  GY  a  common  basic 
frame  structure  at  2048  kb/s ‘for  both  multiplexed  and  broadband 
access,  viz.,  frame  length  256  bits  and  frame  alignment  signal 
per  Rec.  G  732,  the  use  of  a  terminal  adapter  is  also  supported 
where  needed  to  relate  to  an  ISDN  interface. 

In  Delayed  Contribution  HS,  NTT  proposed  that  a  PBX  is 
assumed  to  terainate  at  least  layer  1,  2  and  3  protocols  and 
should  be  limited  to  a  point  to  point  configuration  at  the 
T  interface.  In  addition  D  and  E  channels  should  be  associated 
only  with  B  channels  appearing  in  the  same  channel  structure. 

NTT  presented  a  new  text  for  Draft  Recommendation^. XXY), 
for  channels  having  capacity  above  64  kb/s  in  Delay  Contribution 
HW.  A  "H-channel"  of  ..  384  kb/s  with  n=l ,  2,...  is  defined 
to  carry  a  wide  variety  of  user  information  streams.  Signalling 
information  would  be  carried  over  a  D  channel  in  each  case,  e.g. 

384+  d, 

768+  D, 

1536+  D, 

1920+  d  in  a  high  speed  channel  structure  or  a 
multiplexed  channel  structure  with  commonality  in  frame  structure. 
D  channel  capacities  are  discussed  in  Delayed  Contribution  HX 
to  cover  4,  16  and  64  kb/s  with  further  study  suggested  for  the 
most  economic  implementations,  additional  possible  composite 
structures  and  subdivisions  of  the  B  channel. 

TCTS  (Canada)  presented  Del.  Contr.  JK  indicated  no  support 
for  a  4kb/s  D  channel  capacity  in  its  presentation  for  an  MB  + 

ND  primary  rate  chnnel  structure  with  N=1  to  5  as  required  and 
D=64,  AT&T  proposed  a  channel  structure  of  pB  +  qD  which  allows 
the  flexibility  of  any  number  of  B  channels  to  be  supported  by 
a  single  D  channel  in  its  Delayed  Contribution  KR.  The  U.S.A. 
Delayed  Contribution  KX  was  also  presented  to  support  a  single 
protocal  for  primary  access  to  embrace  both  PBX  and  non-PBX 
applications.  Comments  on  the  latter  were  made  to  reflect  the 
point  that  Study  Group  XI  is  moving  toward  two  solutions  to 
satisfy  two  sets  of  requirements. 

BT  pointed  out  that  "h  channels"  could  not  be  agreed  upon 
in  this  plenary  period  and  that  we  should  concentrate  on  what 
is  relevant  in  this  plenary  period.  The  discussion  that  follow¬ 
ed  concluded  that  load  sharing  of  signalling  information  among 
more  than  one  D  channel  with  load  transfer  capabilities  was 
not  supported  at  this  time .  Further  discussion  focused  on  the 
primary  channel  structure.  There  were  a.  aments  for  a  specific 
channel  structure  such  as  noted  in  Munich  for  1544  kb/s  and 
2048  kb/s,  viz.  30B  +  D  and  23  B  +  D  as  well  as  support  for 
ilexibility  to  use  one  D  to  servo  an  entire  PABX.  It  was  noted 
that  although  Study  Group  XI  was  assuming  one  D  channel  in  each 
primary  access  there  was  no  inherent  limitation  on  the  D  channel 
to  require  this,  the  use  of  more  than  one  D  channel  was  discuss¬ 
ed  for  possible  use  to  carry  packetized  data  but  this  generated 
comments  which  suggested  that  such  information  helonoed  on  a 
B  channel  . 
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ANNEX  3-2 

Channel  structure  debate  produced  a  summary  from  BT  attached 
with  further  study  in  the  next  plenary  period  of  other  issues 
such  as  the  multiplexing  of  a  group  of  2B  4-  D  inputs  at  NT2  into 
a  primary  rate  through  a  T  reference  point  involving  levels  2 
and  3  functions  to  combine  D  channels  into  a  single  D  in  the 
primary  rate  multiplexed  access. 

The  conclusions  of  15  February  were  confirmed.  It  was 
decided  to  examine  the  capability  of  a  D  channel  to  support  the 
signalling  needs  of  at  least  125  B  channels  with  the  view  that 
a  higher  limit  would  be  indicated  if  it  applied.  NTT  called 
for  review  of  wideband  structure  while  we  continue  support  for 
23B  +  D  and  30B  +  D  for  multiplexing.  FRG  noted  the  need  for 
future  study  of  the  signalling  support  for  24B  and  31B  by  the 
D  channel  in  a  basic  2B  +  D  access.  Canada  and  IBM  Europe  dis¬ 
agreed  over  whether  24B  should  be  acknowledged  as  a  channel 
structure  now  with  signalling  support  in  a  parallel  23B  +  D. 

BT  made  the  point  that  there  is  nothing  to  preclude  utilization 
of  all  channels  in  the  transmission  line  itself  if  you  support 
more  than  23  or  30B  channels  with  one  D  and  do  not  activate  one 
or  more  D  channels.  THe  point  made  is  that  we  can  utilize  the 
capacity  immediately  without  necessarily  validating  a  24B  or 
31B  channel  structure  at  this  time  if  we  confirm  that  no  adverse 
signalling  effects  result. 
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ANNEX  3-3 


The  question  of  E  channels  to  the  user  premises  was 
debated.  E  channels  are  those  signalling  channels  of  64 
kb/s  associated  with  Signalling  System  No.  7.  Some 
administrations  wished  to  support  the  use  of  E  channels 
although  there  was  considerable  sentiment  for  support  of 
D  channels  only.  It  was  noted  that  it  may  be  desirable  to 
equip  some  large  PABXs  with  E  channels  to  serve  very  large 
numbers  of  B  channels  when  the  System  7  capabilities  can  be 
justified.  The  conflict  on  this  issue  would  be  reduced  if 
the  network  call  control  procedure  for  the  E  channel  and  the  level  3  protocols 
of  D  channel  were  made  compatible.  Assuming  that  is  acccrtplished  it  would 
still  be  necessary  to  provide  guidance  as  to  when  System  7 
(E  channel)  should  be  considered  and  channel  structures 
to  include  E  would  require  validation.  A  draft  text  was 
prepared  by  BT  and  it  was  agreed  that  it  was  a  beginning  that 
required  rearrangement  and  revision  to  reflect  the  above. 

Sweden  also  proposed  change  in  the  text  to  reflect  its  desire 
to  use  E  channels  whenever  the  System  7  features  were 
considered  appropriate.  The  conflict  over  E  channels  has 
manifested  itself  in  Study  Group  XI  as  well  beginning  with 
a  view  on  the  part  of  some  administrations  of  the  utility  of 
System  7  to  serve  IDN  PABXs.  Study  Group's  XI  aim  is  to 
provide  for  a  common  layer  3,  but  XVIII  should  perhaps 
indicate  this  to  be  a  fundamental  requirement  in  view  of  the 
strong  views  supporting  the  D  channel  as  the  more  universal 
solution . 

It  was  agreed  that  the  primary  rate  multiplexed  access  at 
the  T  reference  point  is  only  a  point-to-point  configuration 
at  this  time  but  that  high  speed  access  must  be  considered 
further. 
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Ba  =  Basic  channel  structure 


2B 


D  (16) 

Pr  =  Primary  channel  structure  30B  +  D  (64) 

or 
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A  Framework  for  Highspeed  Channel  Types  and  Channel  Structures 


1.  H-channels 

1.1.  An  H-channel  is  nx384  kbit/s  channel  (n*l,  2, - ). 

An  H-channel  is  intended  to  carry  a  wide  variety  of  user 
information  streams,  whose  bit  rate  is  larger  than  a 
Brchannel.  A  distinguishing  characteristics  is  that  an 
H-channel .does  not  carry  signalling  information  for  circuit 

switching  of  the  H-channel' s  by  the  ISDN.  Signalling  inform¬ 
ation  used  for  circuit  switching  by  the  ISDN  is  carried 
over  other  types  of  channels,  e.g.,  D-channel. 

NOTE:  The  choice  of  n  is  for  further  study. 


1.2.  User  information  streams  may  be  carried  on  an 
H-channel  on  a  dedicated,  alternate  (within  one  cal.  1  or  as 
separate  calls),  or  simultaneous  basis,  consistent  with  the 
H-channel  bit  rate.  The  following  are  examples  of  user 
information  streams: 

i)  encoded  video  utilizing  linear  coding  (e.g.  at  80 
-  90  Mbit/s),  intra-frame  coding  (e.g.  at  32 
Mbit/s,  34  Mbit/s  and  44  Mbit/s),  inter-frame 
coding  (e.g.  at  1-536  Mbit/s,  1.920  Mbit/s,  6.144 

Mbit/s) . 

ii  )  data  information  corresponding  to  circuit  user 
classes  of  service  at  bit  rates  larger  than  . 
kbit/s,  which  will  be  standardized  bv  CCITT  i*.  - 
near  future- 

iii)  wideband  voice,  or  sound  program  encoded  at  384 
kbit/s,  or  other  standardized  bit  rates,  and 


iv)  digital  high  speed  facsimile  at  768  kbit/s,  or 

v)  combinations  of  digital  information  streams 
carried  toward  the  same  distination. 


It  is  recognized  that  an  H-channel  may  also  ue  use-  c 
carry  user  information  streams  not  covered  b’.  CCi-- 
recommendations . 
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2.  Highspeed  channel  structures 


2.1  The  highspeed  channel  structure  is  composed  of 
One  H-channel  and  one  D-channel,  H  +  0.  The  bit  ra^® 

this  channel  structure  equals  to  that  of *** nPrhfinli 
multiplex  channel  structure.  The  bit  rate  of  the  D-channel 
in  this  channel  structure  is  X  kbit/s.  The  value  of  X  s 
for  further  study. 


Note:  at  least  two  RPOAS  have  expressed  strong  reservations 
over  any  solutions  where  H  +  D  cannot  fit  within  a  primary 
rate  access  interface  (e.g.  H  at  1536  kbit/s  and  D  at  16 
or  64  kbit/s  exceeds  1544  kbit/s) . 


2.2  With  the  high  speed  channels  structure,  one  H-channel 
and  one  D-channel  are  always  present  at  the  ISDN  user/ 
network  physical  interface.  The  high  speed  access  capability 
is  H  +  D. 
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ANNEX  6 


Interrelationships  of  8,  16  and  32  kbit/s  channel  multiplexing,  $4- 
octet  alignment  and  rate  adaption. _ 

The  ISDN  is  currently  being  planned  to  provide  octet 
alignment  for  64  kbit/s  B  channels  and  related  services.  Two 
additional  requests  have  been  made  which  relate  to  this  alignment 
and  its  use:  octet  alignment  for  8,  16  and  32  kbit/s  channels, 
and  multiplexing  of  these  channels  together  into  the  same  64  kbit/s 
channel.  These  two  capabilities  are  mutually  exclusive  unless 
some  additional  information  were  provided  by  the  ISDN. 

Octet  alignment  at  64  kbit/s  can  be  used  to  provide 
identification  of  multiplexed  channels,  by  identifying  which 
bits  in  each  octet  are  used  for  which  channel.  (For  example, 
a  32  kbit/s  channel  can  be  formed  by  using  bits,  1,  3,  5,  and 
7  while  a  second  32  kbit/s  channel  can  be  formed  using  bits  2, 

4,  b  and  8).  This  capability  for  multiplexing  channels  together 
is  viewed  as  very  important  for  the  future  of  ISDN  due  to  the 
rapid  progress  being  made  in  voice  coding  at  32  kbit/s  and  lower. 

Octet  alignment  for  the  8,  16  and  32  kbit/s  channels  can  be 
derived  from  the  octet  timing  on  the  64  kbit/s  channel,  for 
example,  by  sending  8  bits  of  data  at  a  time,  corresponding  to 
the  octet  at  64  kbit/s  and  then  repeating  that  pattern  of  bits  8, 

4,  or  2  times,  respectively,  to  achieve  the  desired  subrate. 

This  repetition  introduces  delays  by  requiring  that  8  bits  of 
the  subrate  channel  be  received  before  any  can  be  transmitted 
(actually  somewhat  less  than  8  will  be  satisfactory  because 
transmission  can  proceed  in  parallel  with  receipt) . 

Unfortunately,  the  octet  alignment  at  64  kbit/s  cannot 
be  used  for  both  applications  simultaneously.  Thus  a  choice  is 
required:  either  octet  timing  or  multiplexing  of  the  subratc 
channels  must  be  unavailable,  or  some  other  mechanism  must  be 
found  to  provide  both  capabilities  simultaneously. 

Looking  first  to  the  need  for  multiplexing,  the  rapid 
growth  of  low  bit  rate  voice  which  is  anticipated  makes 
multiplexing  of  subrates  essential  to  ISDN.  Looking  to  the 
need  for  octet  alignment  of  the  subrate  channels,  low  bit  rate  voice 
encoders  do  not  require  octet  alignment  and  most  data 
applications,  particularly  modern  ones,  either  are  insensitive 
to  octet  alignment  or  provide  for  any  needed  alignment  within 
the  information  stream,  such  as  the  use  of  HDLC  flags  (see 
Deiayed  Contribution  HP  from  NTT  for  a  more  detailed  analysis 
of  these  needs) .  The  conclusion  is  that  multiplexing  is 
essential  while  octet  alignment  for  subrate  channels  might 
be  useful  but  is  not  essential. 

The  next  issue  is  what  are  the  cost  and  other  implications 
of  finding  another  mechanism  within  the  ISDN  for  proviriir gbo'tn 
simultaneously.  Two  basic  approaches  exist  :  use* bits  within 
the  channel  to  provide  this  added  function  or  find  a  new 
mechanism  outside  the  channel.  The  former  approach  can  be 
implemented  either  by  the  network  or  by  the  user's  equipment, 
with  a  reduction  in  the  net  information  rate  in  either  case; 
user  equipment  correspond-  to  ISDN  not  provided  octet  alignment, 
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and  so  is  not  considered  further  here; use  of  network  equipment 
for  this  purpose  is  not  consistent  with  the  basic  philosophy 
of  ISDN  providing  transparent  channels  and  in  any  case  is  not 
compatible  with  present  plans  for  low  bit  rate  voice  encoding, 
and  thus  will  also  not  be  considered  further  here. 


This  leaves  the  option  of  finding  another  signal  in  ISDN 
to  perform  this  function.  Approaches  such  as  super-frame 
alignment,  that  is  identifying  several  octets  of  the  64  kbit/s 
channel  as  a  unit,  are  the  most  attractive.  This  approach 
would  work  for  interfaces  or  for  point-to-point  transmission 
systems  with  no  intervening  equipment,  but  this  is  not 
sufficient.  Unfortunately,  there  does  no  appear  to  be  a 
satisfactory  solution  for  maintaining  super-frame  alignment 
going  through  circuit  switches  or  even  many  transmission 
devices,  without  introducing  considirable  complexity,  cost 
and  unacceptable  delays  (at  least  for  voice  communications). 
Other  viable  alternatives  have  not  been  identified  at  this 
time. 


The  conclusion  of  this  analysis  is  that  octet  alignment 
cannot  be  provided  for  8,  16,  and  32  kbit/s  channels  in  the 
ISDN.  Next  the  implications  of  this  conclusion  on  the  multi¬ 
plexing  and  rate  adaption  process  will  be  analyzed. 

Given  that  only  octet  alignment  at  64  kbit/s  is  available, 
multiplexing  of  subrate  channels  must  be  accomplished  within  a 
single  64  kbit/s  octet.  Figure  1  shows  how  this  rate  adaption 
and  multiplexing  can  be  accomplished  with  only  the  octet  alignment 
information  for  the  64  kbit/s  channel.  This  approach  leads  to  a 
unique  relation  between  subrate  channels  (taken  as  an  ordered  set 
for  multiplexing)  and  the  64  kbit/s  stream.  This  approach  also  has 
the  advantage  of  not  imposing  any  delay  on  the  transmission  of  infor¬ 
mation  passing  through  this  process  (i.e.,  bits  arriving  at  the 
subrate  do  not  have  to  be  buffered  waiting  for  a  full  octet  or 
other  grouping) .  Additional  advantages  include  being  only  a  level 
1  operation,  and  not  requiring  buffering  in  the  network,  nor  the 
recognition  of  complex  signals  generated  by  users  or  other  equip¬ 
ment.  This  process  can  also  be  implemented  in  stages,  with  channels 
being  combined  in  distributed  equipments  and  yet  still' resulting 
in  the  same  bit  multiplexed  arrangement. 

The  method  so  far  identif ied  ,i  .e .  the  bit  repetition 
method  (from  8,  16,32  kb/s  T.  64  kb/s  channel),  should  be 
applied  to  the  rate  adaptation  for  voice  and  data  application, 
since  both  applications  will  employ  the  multiplexing  capability 
for  8,  16  and  "32  kbit/s  channels  provided  by  ISDN  in  the  future. 
Therefore,  SGVII  is  requested  to  reconsider  the  rate  adaptation 
method  at  step  2  contained  in  COMVII  -  R15  and  adopt  the  above 
method.  Furthermore,  it  is  the  SGXVIII  opinion  that  SGVII  is 
responsible  for  rate  adaptation  method  at  step  1,  but  step  2  rate 
adaptation  method  should  be  recommended  by  SGXIII  in  order  to 
assure  common  solutions  for  both  voice  and  data  application. 
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Examples  of  Rate  Adaption  and  Multiplexinc 


Subchannel 
Rate (kbit/s) 


Subchannel 

Information 


Representation  at 
64  kbit/s 


01  01  01  ...  — >  To  0  1  1  0  0  1  l|0  Oil.. 


01  0 


01  ... 


0000111  llO'O  0  0  ... 
ooooo  TTlTfi’  l  i  i  ill  l 


abode  . . 
m  n  o  p  q  . . 


ambncodpleq  ... 


a  be  ... 


m  n  o  ... 


faa  mm  bb  nnf  cc  oo  ... 


a  b  c  ... 


m  n  o  ... 


t  u  v  w  x  y 


— -■>  latmubvnwjcxoy 


7.  64  (2  x  16) 


aa  mm  bb  nn  cc  oo  r . .  - 


^  a  t  m  u  b  v  n  w ! 


t  u  v  w  x  y  . . . 


w  c  x  o  y 


implies  multiplexing  with  the  upper  signal 
being  taken  first. 

;:ote  that  cases  5  followed  by  7  yield  the  same  result  *5  cza&  6. 
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RELATIONSHIP  AMONG  USER  INFORMATION  STREAMS,  CHANNELS,  CHANNEL 
STRUCTURES,  ACCESS  CAPABILITIES  AND  ACCESS  INTERFACES 


1 .  Introduction 

This  document  describes  the  relationships  among  user 
informations  streams  (that  is  the  information  originating 
from  a  user  terminal  or  other  source)  and  ISDN  channels,  access 
capabilities,  and  access  interfaces. 

2 .  Definitions 

A  line  connecting  two  entities,  represents  the  insertion 
of  the  entity  on  the  left  into  the  entity  on  the  right. 

Where  these  entities  are  equivalent  (for  example  an  information 
stream  and  a  channel  that  have  the  same  rate)  alternative 
connections  are  represented  by  an  "or".  Where  some  combination 
is  required  "and"  is  used,  for  example,  channels  combined 
into  an  access  capability. 

R/A  is  used  to  represent  rate  adaption  which  transforms 
a  user  information  stream  at  one  rate  into  a  stream  at  a  higher 
rate  according  to  Recommendations  in  preparation  by  Study 
Group  VII. 

PAD  represents  a  packet  assembly/disassembly  function  which 
transforms  a  non-packetized  user  information  stream  into  a 
packetized  stream  at  a  higher  rate. 

The  temporary  term  is  used  to  represent  a  "channel" 
which  has  not  yet  received  an  approved  name;  for  example,  ft 32 
is  a  32  kbit/s  "channel". 

D  is  a  D  channel  with  a  rate  indicated  by  the  number  shewn; 
for  example,  D16  is  a  D  channel  at  16  kbit/s. 

Where  some  number  of  channels  are  to  be  combined  and  they 
have  the  same  rate,  this  is  indicated  with  an  "X"  and  a  number 
corresponding  to  the  number  of  channels  to  be  combined;  for 

example,  - X3 -  represents  3  channels  (or  streams)  being 

combined. 
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Streams 


Relationship 


Channels 
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Relationship 


Channels  Relationships  Channel  Structures 

B  X2 

^  Basic 

Multiplexed  154  4 
Multiplexed  2  04  8 

Assuming  the  user  information  stream  is  compatible  with  the 
D  channel  protocol. 
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proposed  Revisions  to  Draft  Recommendation  ( I . XXX)  ,see  COM  XVIII 
No.  132-E _ _ i _ 

[...]  =  delete  ...  =  insert 

2.2.  second  sentence  :  In  a  particular  access  arrangement,  specific 
funtions  in  a  functional  grouping  may  or  may  not  be  present. 

Note  specific  functions  in  a  functional  grouping  may  be  performed  in 
one  or  more  pieces  of  eguipment.  [or  they  may  not  be  present  at  all.] 


3.2.  last  sentence  becomes  Note  1  as  follows: 

Note  1  :  [Also]  Physical  interfaces  not  included  in  CCITT  Recommenda¬ 
tions  [recommended  by  CCITT)  may  appear  at  reference  point  R. 

3.2.  Note  becomes  :  Note  2x 

3.4.  last  sentence  :  For  a  particular  access  arrangement,  specific 
functions  in  afunctional  group  [are  either  present  or  absent] 
may  or  may  not  be  present. 

3.4  Note  becomes  :  Note  :  The  functional  groupings  are  described  in 
relation  to  a  layered  protocol  structure  similar  to  the  [OSI]  X. 200 
Reference  Model  [being  developed  under  Question  27/VII]  in  Recommend¬ 
ation  x.200.  ...  [the  OSI]  this 


3.4.1  second  item: 

-  Layer  1  line  maintenance  functions  [,  such  as  test  loops]  and 
performance  monitoring  : 

3.4.1  fourth  item: 

power  [feeding  j]  transfer; 

3.4.2  changes  :  ...  [OSI]  X. 200  ...  NT2  functions  [are]  include: 

3.4.3  changes  :  [OSI]  X . 200 

3.4.3  last  item  : 

-  connection  functions  to  other  [terminal]  eauiomonts 

3 . 4 . 3. lchanqe  :  •••  the  ISDN  user/network  interface  Recommendations 

...  complies  witn  the  ISDN  user /network 
interface  Recoiaiaendr.tions . 

3.4. 3.2  chanqe:  ...  or  interfaces  not  included  in  [recommended  bv] 
CCITT  Recommendations . 

1.4. 4  chanqe  :  ...  [OSI]  X .  2  0  0  Reference  Model  tnat  allows  a  TL'J 
terminal  to  [connect  at]  be  served  by  ... 


A. 036 


-22- 


TD.49 


ANNEX  9-2 


4.1  changes;  Figure  2  gives  examples  of  configurations  ill¬ 
ustrating  combinations  of  physical  interfaces  at  reference 
points  R,  S  and  T  [separately  at  S  and  T,  at  S  only,  at  T 
only,  and  where  S  and  T  coincide;  each  of  these  is  shown  with 
and  without  a  reference  point  R  in  the  configuration.] 

Figures  2a  and  2b  show  separate  interfaces  at  S  and  T; 

Figures  2c  and  2d  show  an  interface  at  S  but  not  T;  Figures 

2e  and  2f  show  an  interface  at  T  but  not  S;  Figures  2g  and  2h  . 
show  an  interface  at  S  and  T  where  they  coincide. 

Additionally,  Figures  2b,  2d,  2f  and  2h  show  an^Tnterface  at 
reference  point  R. 

4.2.1  last  sentence  :  Figure  4b)  [describes]  illustrates  . . . 


New  4.2.6: 


4.2.6.  In  addition  to  the  examples  of  physical  implementations 
shown  in  Figures  3  and  4,  a  possible  combination  of  NT1,  NT2 
and  TA  into  one  physical  entity  could  be  considered,  in  which 
both  reference  points  S  and  T  exist  but  are  not  realized  as 
physical  interfaces.  Such  an  implementation  is  to  be  considered 
an  interim  means  of  providing  connection  to  an  ISDN  and  might 
be  used  to  complement  the  recommended  means  of  connecting 
terminals  via  physical  interfaces  at  reference  points  S  and  T 
in  the  early  stages  of  ISDN  implementation.  This  should  not  be 
considered  as  a  reference  configuration  because  it  poses  sig¬ 
nificant  problems  in  relation  to  the  models  of  ISDN  presently 
being  studied. 

New  4.2.7 

4.2.7  These  physical  implementations  are  limited  in  their 
arrangements  and  combinations  by  the  electrical  and  other 
characteristics  of  the  interface  specifications  ana  equipment. 

4.3  add  new  sentence  at  the  end  :  Examples  of  physical  imple¬ 
mentations  shown  in  Figures  3  and  4  may  also  apply  to  hybrid 
access  arrangements. 


Figure  3  :  changes  attached 

•  iguros  4a  and.  4b:  change  the  direction  of  the  arrows  *  o  ti.a 
riuht  of  reference  point 


m 
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ISDN  _ v  v _ 
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TERMINAL 
CONTROLLER 
(NT2) 


V 

NETWORK 

TERMINATION 

Transmission 

? 

T 

(NT1) 

lina 

1  1 

An  implementation  (see  Figure  2a)  where  ISDN  physical  interfaces 
accur  reference  point  S  and  T. 
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An  implementation  (see  Figure  2c)  where  an  ISDN  physical 
interface  occurs  at  reference  point  S  but  not  T. 
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An  implementation  (see  Figure  2f)  where  an  ISDN  physical  i nterfac 
occurs  at  reference  point  T  but  not  S. 


NETWORK 

I  ISDM  !  TERMINATION  Transmission 

|  TERMINAL  | - >> - (t;T1)  - ! - 

EQUIPMENT {$)  at  S  and  T,  llne 

i  j  coincident 

An  implementation  (see  Figure  2g)  whole  i  single  ISDN  physical 
int  occurs  jt  a  location  where  belli  reteree.ce  points 

S  ind  T  coincide. 
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at  S  and  T, 
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Proposed  Revisions  to  Draft  Recommendation  I.XXY;  see  COM  XVIII  No.  132 


[...]  =  delete  . . .  =  insert 

12.1  change:  ...  [the]  an  interf ace[s]. 

12.2  change:  ...  Channel  types  are  [defined]  specified  in  section  3. 

12.3  change:  ...  Channel  structures,  [defined]  specified  in  section  4. 

12.4  insert  a  new  sentence  between  the  first  and  second  sentences: 

Some  ISDN  services  will  not  require  the  full  capacity  of  a  B  channel; 


in  those  cases  in  which  users  require  only  such  services,  the  access 


capability  might  be  further  reduced. 

13.1.2 

item  iv)  delete:  ...  [carried  toward  the  same  destination.*)] 

13.1.3 

item  ii)  change: 

id)  packet  switchig  supporting  packet  mode  terminals:  and 
item  ii)  becomes  item  iia] 

3 

13.1.4 

13.1.4 

insert  a  new  item  iifc)  after  the  last  subpoint  in  item  iia) 
iib)  adaption  of  other  user  rates  as  follows: 

-  1.2  kbit/s  to/from  8  kbit/s 

m  3  liHfl 


13.1.5  change  the  third  sentence  as  follows: 

The  other  is  based  on  the  use  of  statistical  multiplexing  techniques 
([see  section  3.1.3,  case  ii]  using  either  D  channel  or  X.25  protocols). 
Page  15,  delete  footnote  at  the  bottom. 

13.2.2  add  after  the  end: 

In  certain  cases  where  such  signaling  is  not  being  utilized,  the  D 


channel  may  support  only  teleaction  information  or  packet  switched  data.  In  a 


hybrid  access  arrangement  (see  section  5.2)  the 


none,  some  or  all  of  the  signaling  information  for  the  analogue  channel. 


13.3.1  add  at  the  end  a  note: 

Note:  Sutdies  are  in  progress  to  determine  whether  the  D  channel  can 


replace  tne  c  channel  for  hybrid  access. 


13.4  insert  a  new  section,  labeled  3.4  and  change  the  current  3.4  to  3.5: 

3.4  E-Channel 

An  E  channel  is  a  64  kbit/s  channel.  It  is  primarily  used  to  carry 


information  for  circuit  switching  by  the  ISDN.  At  the 


in  the  primary  rate  multiplexed 


es  as  an  alternate,  arrangment  for  multiple  access 


urations. 
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The  E  channel  uses  the  CCITT  Signalling  System  No.  7  procedures. 

The  network  call  control  procedures  of  te  E  channel  are 
compatiFle  with  the  layer  3  protocols  of  the  D  channel  used  in  the 
primary  rate  multiplex  structures  at  the  user/network  interface. 

K3.5  becomes  3.6  and  is  changed: 

For  further  study  [(e.g.,  channels  carrying  information  according  to 
Signalling  System  No.  7)]. 

114  changed  as  follows: 

ISDN  user/network  physical  interfaces  [as]  at  ISDN  reference 
points  S  and  T  shall  .  .  . 

K4.1.3  add  at  the  end  of  the  first  alinea: 

...  by  the  network  [.L  and  therefore  the  [The]  following 
basic  access  capabilities  are  [therefore]  possible: 

-  2B  +  D 

-  B  +  D:  or 

-  D. 

114.4.1  All  replaced  by  the  following  (rearrangements  and  deletions  not  shown) 

4.4.1  Primary  Rate  Multiplex  Channel  Structures 

4.4.1. 1  The  primary  rate  multiplex  channel  structures  are 
composed  of  8  channels  and  one  D  channel.  The  bit  rate  of  this  D  channel  is 
64  kbit/s. 

4. 4. 1.2  At  the  1544  kbit/s  primary  rate  the  channel  structure  is 

23B  +  D. 

4.4. 1.3  At  the  2048  kbit/s  primary  rate  the  channel  structure  is 

30B  +  D. 

4.4. 1.4  (same  text  as  current  4.4. 1.6) 

Note:  the  question  of  whether  a  D  channel  in  one  primary  rate  multiplex 
channel  structure  can  carry  the  signaling  for  B  channels  in  another  primary 
rate  multiplex  channel  structure  and  the  switching  are  for  further  study. 

H4.4.2  insert  a  new  section  4.4.2  and  renumber  the  current  4.4.2  to  4.4.3 

4.4.2  Alternative  Primary  Rate  Multiplex  Channel  Structures 
4.4.2. 1  In  the  case  of  a  type  of  NT2  which  would  typically  be 

connected  to  the  IDSN  by  more  than  one  primary  rate  multiplex  access 
interface,  it  might  be  desirable  in  certain  situations  to  employ  the  signaling 
network  capabilities  of  CCITT  Signaling  System  No.  7.  In  such  a  case,  the 
alternative  primary  rate  multiplex 
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channel  structures  could  be  used,  although  the  D  channel  is  preferred. 


he  alternative  primary  rate  multiplex  channel 


structures  are  composed  of  B  channels  and  an  E  channel. 


it/s  primary  rate  the  channel 


structure  in  30B  +  E. 

At  the  1544kbit/s  primary  rate  the  channel  structure  in 

23B  +  E.  - - 

4. 4. 2. 4  With  the  alternative  primary  rate,  ...  (continued  as  the 
current  4.4. 1.6) 
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Study  Group  XVIII 

(Group  of  experts  on  ISDN  matters) 

Kyoto,  14-25  February  1983 

SOURCE  :  Chairman  of  Working  Team  1 

TITLE  :  10.2  of  the  report  and  Annex  8  (£ef.TD49) 


10.2  Study  Group  VII  asked  whether  multiple  terminals  could 
be  associated  with  a  single  TA.  Annex  8  to  this  report  provides 
the  response  :  a  single  TA  supports  a  single  terminal;  however 
equipment  including  TA  and  NT2  functions  can  support  multiple 
terminals . 
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Reply  to  SGVII  on  Number  of  R  Interfaces  on  a  TA 

The  TA  functional  grouping  is  defined  as  providing  adaption  from 
a  single  non-ISDN  interface  to  a  single  Interface  meeting  ISDN 
Recommendations.  However/  equipment  providing  TA  functions  may 
support  multiple  interfaces  at  reference  point  R. 

The  manner  of  this  support  is  based  on  whether  the  capability 
exists  to  identify  separate  ISDN  addresses  over  the  common 
signalling  channel.  In  general,  this  equipment  uses  the  full  ISDN 
address  to  discriminate  the  specific  interface  at  reference 
point  R.  Figure  1  illustrates  a  simple  relation  of  two  TA  functions 
(using  virtual  interfaces  at  reference  point  S ) .  Figure  2  illust¬ 
rates  the  use  of  other  NT2  functions. 

When£mch  equipment Xas  a  single  ISDN  address,'  It  is  possible  to 
t%uppar%multiple  interfaces  in  some  fashion  not  dependent  on 
the  signalling  protocols.  For  example,  assigning  incoming 
call  requests  on  a  rotary  a_  , 

When  such  equipment  has  multiple  addresses  on  a  single  ISDN 
interface,  the  equipment  can  use  the  address  to  denote  the 
specific  interface  of  R.  If  the  TA  is  multiplexing  packets 
onto  a  D  channel,  the  various  ISDN  addresses  together  with 
virtual  circuit  numbers  may  be  easily  mapped  to  an  X.25 
interface . 

Due  to  the  possible  use  of  the  ISDN  address  for  situation, 
such  as  direct  inward  dialling  by  a  PABX,  the  possibility 
that  some  ISDNs  might  not  provide  an  address  that  is  sufficient 
to  be  used  as  a  discriminator  by  the  equipment  implementing 
TA  functions  is  for  further  study. 


•  !  ;  i 

v  [tD~  i  ; 

1  s  U- 


[Equipmentj 


_TA  —  -  j 

S  j  NT2 


-->> - l~  TA' — 


_  Equipment 


Figure  1 


Figure  2 


*  This  interface,  even  though  meeting  ISDN  Recommendations 
does  not  necessarily  correspond  to  a  particular  reference 
point  (see  paragraph  10.3  of  the  report). 
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Study  Group  XVIII 

(Group  of  Experts  on  ISDN  matters) 

Kyoto,  14-25  February  1983 

SOURCE:  Chairman  of  Working  Team  2 

TITLE:  Report  of  Working  Team  2 


GENERAL 


Working  Team  2  (Basic  access  -  Layer  1  characteristics) 
met  under  the  chairmanship  of  Mr.  U.  de  Julio  (SIP  -  Italy). 

The  following  documentation  was  available  for  the  meeting. 

COM  Xvm  -  R14  (Report  of  the  Florence  meeting,  November  1982) 

COM  XVIII  -  Nos.  8  9  (S.G.  XVII),  134  (Drafting  Group  on 

the  structure  of  ISDN’ Recommendations) ,  142  (ISO),  147  (IBM-Europe) , 

[148  (Sweden)]. 

Temporary  Documents  -  Nos.  2  (S.G. XI),  3 (S.G. XVII),  7 (S.G. VII), 

16  (Special  Rapporteur  of  W.P.  Xl/6),  18  (Special  Rapporteur  of 
S.G. VII),  20  (Chairmen  of  working  Team  2). 

Delayed  Contributions  HD(ECMA),  HJ  (  Switzerland),  [HK(ISO)] 

[HL  (ISO) ] ,  HM  and  HN  (ISO),  HO(FRG),  [HP (NTT) ] ,  HT,  HU  and 
HV (NTT) ,  IG  (France) ,  IP,  IQ  and  IR  (ATT),  [IU(Canada,  BNR) ] , 

IV  (Canada,  BNR),  [IW  (Canada,  BNR)],  IY  (Switzerland) 

JM  and  JN  (Canada,  TCTS) ,  JQ  (Sweden) ,  JT  (Ellentel) , 

JU  (Australia),  JV  (Switzerland),  [KD  (Plessey  Telecom) ],KE 
and  KF  (Philips'  Telecommunicatie  Industrie  B.V.),  KH  and 
KI  (British  Tlecom) ,  KM,  KN,  KO  and  KP  (USA),  KQ  (FRG) ,  KV(ITT), 

KW  (Advanced  Micro  Devices),  KY  (FRG),  KZ  ISO),  LA  (ISO), 

LB  (FRG) ,  LD  (BT) . 

The  contributions  in  []  have  been  considered  of  primary 
importance  for  other  Working  Teams. 


1 .  REVIEW  OF  THE  ACTIVITY  OF  OTHER  STUDY  GROUPS 

1.1  Contributions  COMXVIII  No.  89  and  Temporary  Document  No. 3, 
both  originated  by  S.G.  XVII  were  not  discussed  because  they 
had  already  been  considered  at  previous  meetings  in  Mttnich 
(February  1982)  and  Florence  (November  1982),  respectively. 

1.2  T.D.  No. 2,  which  is  an  extract  from  COMXI  R21  (Report 
of  WP  XI/6 )  was  introduced  by  Mr.  A.  Whall  (BT) ,  Rapporteur 
of  S.G. XI  on  Level  1,  who  outlined  the  following  aspects  of 
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interest  for  the  Working  Team,  resulting  from  the  last 
December  meeting  of  S.G.XI. 

i)  WPXI/6  took  note  of  the  results  obtained  at  the 
Florence  meeting  of  experts  of  S.G.XVII  and  attempted  to 
build  on  those  results; 

ii)  the  .D-channel  access  control  mechanism  based  on  the 
use  of  the  echoed-D-channel,  originally  proposed  by  the 
Rapporteur  for  Contention  Resolution  and  supported  at  the 
Florence  meeting,  will  form  the  basis  for  the  relevant  part 
of  Rec.  Q.910; 

iii)  an  inter-frame  time-fill  signal  of  all  l's  has 
been  considered  as  the  preferred  solution  for  the  direction 
TE  -►  NT  while  further  study  is  needed  for  the  direction  NT 
-+  TE; 


iv)  the  agreement  that  two  priority  classes  should  be 
provided  as  a  service  from  Layer  1  to  higher  layers; 

v)  the  agreement  that  an  abort  mechanism  should  not  be 
specified; 

vi)  the  agreement  on  the  basic  features  of  the  activation/ 
deactivation  procedures; 

vii)  the  preliminary  discussions  on  maintenance  and  test 
loops  (locations,  procedures,  control) . 

1.3  Temporary  Document  No- 16,  that  was  also  introduced  by  Mr. 

A.  Whall,  contains  a  proposal  for  Draft  Rec.  Q.910,  on 
functional  and  procedural  requirements  for  Layer  1  of  the  ISDN 
local  access. 

It  was  recognized  that  some  parts  of  this  Draft  could  be 
merged  with  other  parts  dealing  with  frame  structures,  line 
code,  electrical  characteristics,  etc,  to  form  a  comprehensive 
Recommendation  (1.1130)  on  the  basic  access  Layer  1  character¬ 
istics  . 


1.4.  Temporary  Document  No.  18  (Rapporteur  on  Q20/VII)  was 
considered  to  be  of  primary  importance  for  other  Working 
Teams . 
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2.  REVIEW  AND  COMMENTS  ON  THE  RESULTS  OF  THE  FLORENCE  MEETING 


With  reference  to  COM  XVIII  R.14,  the  Chairman  shortly 
summarized  the  results  obtained  at  the  Florence  meeting  of 
Experts  on  Level  1  characteristics  of  the  basic  interface,  in 
order  to  know  the  current  position  of  the  various  Administraions , 
RPOA's  and  Organizations  on  the  preliminary  agreements  reached 
at  that  meeting. 

2.1.  Introducing  their  contributions,  most  delegates  expressed 
their  support  for  the  solutions  adopted  in  Florence. 

Delayed  Contribution  HO  (FRG)  contains  a  proposal  for  a  Draft 
Recommendation  on  Layer  One  Specification  produced  on  behalf 
of  some  European  Administration.  This  proposal  is  based  on 
the  results  of  Florence,  specially  for  the  parts  dealing  with 
functional  characteristics  (frame structure ,  line  code,  DCAC, 
etc.)  and  suggests  also  some  new  or  amended  items  -  In  particular 
it  proposes : 

-  the  adoption  of  maximum  attenuation  and  delay  values 
(instead  of  maximum  lengths)  on  the  reference  configuration; 

-  the  possible  adoption  of  two  types  of  NT  with  fixed  and 
adaptive  receiver  timing,  respectively; 

-  two  priority  classes  for  access  to  D-channel  and  two 
priority  levels  in  each  class,  in  order  to  provide  a 
fair  distribution  of  capacity  within  terminals  of  the 
same  class; 


-  general  characteristics  for  activation/deactivation; 


-  preliminary  figures  for  some  electrical  characteristics 


Delayed  Contribution:  HJ  &_IY  (Switzerland)  are  also  based 
on  the  Florence  results.  The  former  suggests  a  small  amendment 
to  the  frame  structure  adapted  as  reference  in  Florence,  while 
the  latter  presents  the  results  of  experiments  performed  with 
a  passive  bus  arrangement  and  suggest  some  provisional  speci¬ 
fications  for  the  electrical  characteristics. 


Del.  Contr.  JT  (Ellemtel) ,  on  the  basis  of  an  experi¬ 
mental  realization  concludes  that,  with  the  Florence  solutions, 
a  passive  bus  configuration  can  operate  satisfactory  up  to  150m 
with  16  terminals;  in  case  of  extended  bus,  the  same  NT  can 
be  used  up  to  1000<-150m  but  it  could  be  convenient  to  limit 
to  8  the  maximum  number  of  terminals. 


Del.  Contr.  KH  (BT)  shows  the  results  of  experiments 
carried  out  in  order  to  answer  some  questions  related  to  the 

use  of  pseudoternary  code,  branch  star  (extended  bus'  conf iguration 
and  variable  decision  thresholds. 


r 
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2.4  The  functional  and  physical/electrical  characteristics 
identified  at  the  Florence  meeting  were  commented  by  ISO  in 
Del.Contr.HM  and  HN.  The  first  contribution  requests  the 
capability  for  simple  TE' s  to  be  interconnected  to  the  T 
interface  without  provision  of  D-channel  access  control 
functions  as  required  in  multiterminal  installations  like 
e.g. passive  bus.  Moreover  it  addresses  some  point?  on  test 
loops  (requirements  for  the  user  to  exercise  remotely  his 
loops) ,  power  feed  (flexibility  to  provide  power  feeding  in 
either  direction)  and  TE-TE  interconnection  (which  is 
considered  very  important  for  ISO.Contr.HN  discusses  cable 
length  requirements,  galvanie  isolation  and  earthing, 
transfer  of  power  and  connector  requirements.  In  particular 
it  is  suggested  to  adopt  more  than  10  m.  for  the  maximum 
length  of  stubs  connected  to  the  passive  bus  and  values  of 
500  mw/40v/12 . 5mA)  for  power  transfer. 


3.  MULTI- TERMINAL  CONFIGURATIONS  AND  FUNCTIONAL  CHARACTERISTICS 

The  concept  of  an  active  bus  as  an  alternative  to  the 
passive  bus  led  to  considerable  discussions  on  the  advantages 
and  disadvantages  of  the  two  configurations.  Further  elements 
of  comparison  were  presented  by  the  F.R.  of  Germany  in 
contributions  KQ  and  KY,  leading  to  different  conclusions  from 
those  presented  in  contributions  KN  and  KO.  In  particular, 
Del.Contr.KY  analyzed  the  use  of  the  Florence  results  for  an 

active-bus  configuration  and  concluded  that  they  lead  to 
performances  comparable  with  these  obtainable  with  the 
proposals  in  Contr.  KO  and  KP.  However  it  was  agreed  that 
CCITT  should  not  impose  a  choice  of  one  of  the  two  configu¬ 
rations  but  should  rather  aim  at  the  definition  of  inter¬ 
face  characteristics  that  exhibit  satisfactory  performances 
for  both  configurations. 

It  was  therefore  decided  to  give  to  a  small  group  of 
experts  the  following  tasks  : 

-  to  review  of  the  results  of  Florence  in  the  light  of 
the  possible  drawbacks  resulting  from  their  application  to  a 
point-to-point  or  active-bus  configuration; 

-  to  find  (if  appropriate)  modifications  to  those  results, 
in  order  to  guarantee  satisfactory  operation  for  all  the 
configurations . 

The  group  of  experts,  that  was  chaired  by  Mr.  M.  Cecina 
(Italy) ,  after  a  detailed  consideration  of  the  requirements 
imposed  by  the  different  configurations,  was  able  to  find  a 
compromise  solution  that  modifies  the  frame  structure  of 
Florence,  while  leaving  unchanged  the  line  code  and  the  other 
functional  characteristics  of  the  interface.  The  improved 
frame  structure,  which  is  described  in  Annex  1  was  considered 
satisfactory  by  all  the  delegates  and  it  was  therefore  decided 
that,  together  with  the  other  functional  characteristics 
agreed  at  the  Florence  meeting,  it  should  form  the  basis  for 
the  Draft  Recommendation  on  Level  1  characteristics  of  the 
interface.  However  it  was  recognized  that  some  detail  improvements 
might  be  appropriate  ?..s  result  of  further  study  before  next  June 
meeting.  In  this  respect  the  list  of  features  contained  in  Annex  1 
should  be  met. 
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2.2.  Del.  Contr.  IV  (Canada  -  BNR)  analyzes  the  passive 
bus  and  the  star  configurations  and  concludes  that  they 
are  comparable  in  terms  of  maintenance,  transmission  capa¬ 
bilities  to  meet  application  repairements ,  equipment 
complexity  and  performance,  while  the  passive  bus  has  the 
advantage  of  being  simple  and  flexible  and  to  provide  equal 
access  for  users  with  and  without  NT2. 

Del.  Contr  .  IW  (Canada  -  BNR)  describes  some  character¬ 
istics  of  customer  premises  wiring  topologies,  in  terms  of: 

NT-TE  distances,  differential  NT-TE  distances,  bridged  tap 
length.  Typical  values  of  these  parameters  are  given  for 
various  categories  of  subscribers. 

Del.  Contr.  JN  (Canada  -  TCTS)  reviews  some  results  of 
the  Florence  meeting,  and  in  particular  the  number  of  terminals 
and  the  probable  configurations.  It  suggests  to  limit  8 
(instead  of  16)  the  number  of  terminal  in  reference  configurations 
and  provides  lengths  and  configuration  models  for  the  definition 
of  maximum  distances  for  point-to-point  and  passive  bus  versions 
of  the  point-to-multipoint  in  premises  configurations. 


2.3  The  position  of  USA  on  the  results  of  Florence  is  repre¬ 
sented  in  Delayed  Contributions  KM,  KN,  K0  and  kp .  Starting 
from  the  consideration  that  the  solution  identified  in  Florence 
to  accomodate  the  passive  bus  requires  additional  complexity 
and  poses  problems  from  the  operational  and  administrative 
point  of  view,  these  contributions  develop  the  concept  of  a 
level  one  star  configuration  (including  the  "active  Bus") 
as  a  more  convenient  alternative  to  serve  multi  terminal 
installations  with  layer  1  functions  only. 

Del. Contr. KM  examines  the  alternatives  to  solve  the 
problem  of  multi-terminal  installation  with  few  TEs  and 
concludes  that  level  one  star  arrangements  is  preferable  to 
the  passive  bus.  Del. Contr. KN  also  discusses  NT2 ,  passive 
bus  and  active  bus  arrangements  and  examines  the  last 
solution  in  more  detail  describing  a  possible  frame  structure 
and  showing  the  possible  physical  distribution  options  : 
basic  NTl-star,  remote  NTl-star,  distributed  NTl ,  that  can  be 
used  within  the  concept  of  the  "active  bus". 

Del.  Contr. K0  presents  a  detailed  comparison  of  the  perfor¬ 
mances  of  "passive"  and  "active"  bus  solutions  and  concludes 
that,  due  to  the  use  of  simple  point-to-point  connections, 
the  active  bus  maintains  the  potential  advantages  of  the 
passive  bus  but  greatly  simplifies  operation  and  administration 

problems*D^i .  Contr.  KP  describes  a  D  channel  contention  resolution 
mechanism  which  exhibits  satisfactory  operating 

characteristics  in  all  active  bus  configurations.  Having 
assumed  the  basic  requirements  for  the  DCAC,  the  proposed 
mechanism  is  described  in  terms  of  contention  parameters 
(request,  grant,  device  -and  bus  priority  indicators)  and 
functions  of  the  various  elements  of  the  system,  i.e.TE, 
bus  expander  and  NTi . 
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Additional  issues  unrelated  to  the  frame  structure  were 
discussed  but  require  further  study.  Examples  are  :  means  of 
ensuring  the  proper  interchange  circuit  termination  for  passive 
bus  and  point-to-point  configuration  and  means  to  indicate  to  a 
TE  that  it  is  connected  to  the  network. 


4.  ACT I VAT ION/ DEACTIVATION 

Several  contributions  were  available  on  this  matter, 
dealing  with  both  general  requirements  and  detailed  description 
of  the  procedures  and  of  the  signals  to  be  used. 

T.D.2  (XI/6 )  and  Del.Contr.HO  (FRG)  both  contain  a  list 
of  general  requirements;  in  addition,  TD.2  (Annex  2)  also 
indicates,  as  a  possible  basis  for  further  study,  how 
the  activation  and  deactivation  procedures  could  be  defined. 

Del . Contr . HT  (NTT)  proposes,  for  activation/deactivation, 
a  state  diagram  conceived  for  the  definition  of  various  trans¬ 
mission  failures  in  the  subscriber  line. 

Del. Contr. IQ  (ATT)  examines  advantages  and  disadvantages 
of  a  "fully"  or  ''partial"  deactivation  of  NTl  and  concludes 
that  further  study  is  needed  to  evaluate  the  impact  of 
activation  and  deactivation  procedures  on  system  performances 
and  cost  and  complexity  of  NTl. 

Del. Contr. IR  (ATT)  proposes  a  method  of  "global  activation" 
for  all  TE's  and  NT2s  in  a  customer  installation,  in  response 
to  a  Layer  1  signal  from  the  exchange;  each  TE  (or  NT2 )  can 
then  autonomously  deactivate  using  Layer  2  and  Layer  3 
protocols,  as  described  in  more  detail  in  a  companion 
Contribution  (Del. IS)  to  be  examined  mainly  by  Working  Team 

5. 

Del. Contr. JQ  (Sweden)  describes  a  layer  one  activation 
procedure  applicable  at  S  and  T  reference  points.  The  activa¬ 
tion  procedure  is  based  on  the  reframing  of  deactivated  TE's 
on  a  dedicated  pattern  (framing  and  all  '  s)  sent  by  the  NT 
when  there  is  an  activation  request  from  a  TE  or  from  the  net¬ 
work.  Deactivation  is  performed  by  stopping  the  transmission 
from  NT,  which  will  cause  each  TE  losing  synchronization  and 
stopping  transmission. 

Del. Contr. JV  (Switzerland)  describes  detailed  procedures 
of  activation  and  deactivation  based  on  the  preliminary  results 
achieved  in  S.G.XI.  The  activation  procedures  include  a 
test  loop  of  the  B  and  D  channels.  Messages  accross  the 
interface  are  based  on  the  presence/absence  of  framing  and 
an  asynchronous  burst  is  used  in  case  of  activation  request 
by  a  TE. 

Del. Contr. KF  (Philips)  also  contains  a  proposal  for  acti¬ 
vation/deactivation  based  on  the  results  of  the  Florence 
meeting  and  of  the  last  meeting  of  WPXI/6.  The  procedure 
proposed  is  based  on  the  identification  of  three  mutually 
exclusive  signals  that  can  be  sent  by  TE's  and  tnree  mutually 
exclusive  signals  that  can  be  sent  by  NT.  It  identifies  a 
"complete"  and  a  "partial"  power  down  mode  for  TEs,  in  order 
to  minimize  power  consumption. 


in 
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Del.Contr.LA  (ISO)  was  issued  during  the  meeting  by 
ISO  to  draw  the  attention  of  the  experts  working  on  activation/ 
deactivation  to  the  problem  of  unattended  terminal  devices 
(switched-off  during  the  night)  called  by  another  part  of  the 
world  (during  the  working  hours)  and  proposes  a  possible 
solution  that  in  any  case  requires  a  delayed  auswer  capa¬ 
bility. 

After  a  short  discussion  that  followed  the  introduction 
of  the  various  contributions,  it  was  decided  to  establish  a 
small  group  of  experts,  chaired  by  Mr.W.E.  Henry  (ATT)  ,  that 
should  examine  the  details  of  the  various  proposals,  with  the 
following  objectives: 

-  to  agree  a  set  of  general  requirements  for  activation/ 
deactivation; 

-  define  the  appropriate  layer  1  procedures  or,  when 
not  possible,  identify  advantages  and  disadvantages  of 

alternative  resolutions; 

-  define  the  signals  across  the  interface. 

The  report  of  the  experts  group  as  approved  by  the  Working 
Team  is  reproduced  in  Annex  2.  The  main  results  obtained  can  be 
summarized  as  follows. 

-  a  list  of  general  characteristics  for  activation/deactivation 
was  agreed; 

-  time  diagrams  that  describe  the  procedures  for  activation/ 
deactivation  and  state  diagrams  for  NT1  and  TE  have  been  agreed 
as  basis  for  further  study; 

-  coding  of  signals  across  the  S/T  interface  have  been  defined. 

Annex  2,  par.  5  contains  also  a  detailed  list  of  items 
for  further  study. 

Since  it  was  the  first  time  l  it  activation/deactivation 
were  discussed  in  detail,  it  was  a<  :eed  that  the  solutions 
identified  in  Annex  2  require  further  consideration  and  need  to 
be  confirmed  at  the  next  June  meeting. 

Cut  ^  / 
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The  following  contributions  were  available  on  this  matter. 

Del.Contr.  HO  (FRG)  proposes  a  reference  configuration  with 
4  wires  only  (leaving  under  study  the  optional  use  of  additional 
wires)  with  power  feeding  over  the  phantom,  in  the  direction 
NT  ■*  TE  only . 

Del.  Contr.  HV  (NTT)  proposes  a  reference  configuration 
with  a  basic  4-wire  arrangement  for  powering  from  NT  to  TE  over 
the  phantom,  and  additional  4  wires  (optional)  for  symmetric 
powering  from  TE  thus  resulting  in  an  8-pin  connector. 

Del.  Contr.  IG  (France)  discusses  the  possible  alternatives 
of  powering  TE's  from  via  the  phantom  from  NT  or  using  a  separ¬ 
ate  pair  and  considers  the  impact  of  normal  emergency  service 
on  this  problem.  It  concludes  proposing  a  reference  configur¬ 
ation  with  6  wires,  with  restriction  of  power  feeding  from 
NT1  through  the  phantom  to  the  emergency  service  and  use  of  the 
third  pair  for  the  provision  of  additional,  normal  power  sup¬ 
plied  locally. 

Del.  Contr.  IP  (ATT)  proposes  that  for  basic  access  no 
power  should  be  provided  by  the  exchange  to  TEs  or  NT2s ,  neither 
in  normal  nor  in  emergency  situation;  power  to  customer  equip¬ 
ment  may  originate  from  a  power  supply  contained  in  NTl  or  NT2 
and  in  case  of  a  commercial  power  failure,  a  local  battery 
back-up  could  be  used. 

Del.  Contr.  KE  (Philips)  examines  the  possible  power  re¬ 
quirements  for  terminals  in  typical  passive  bus  installations 
and  derives  a  proposal  for  voltage  and  current  specifications 
at  the  interface.  It  also  identifies  a  procedure  that  could 
be  used  in  emergency  situations. 

Del.  Contr.  KI(BT)  considers  power  ranges  at  the  interface  if 
power  is  supplied  by  the  network  and,  making  some  assumptions  about 
T1  consumption  concludes  that  about  600  mW  may  be  appropriate. 

Wnen  power  is  locally  supplied  by  mains  unit  a  maximum  value 
of  about  2W  may  be  appropriate. 

•  Contr .  KW  (AMD)  examines  the  power  budget  on  the  sub¬ 
scriber  line  considering  the  various  parameters  involved,  i.e. 
exchange  battery  voltage,  loop  resistance,  power  consumption 
of  NTl  and  emergency  powering  for  a  telephone  set. 

A  short  discussion  took  place  on  the  total  number  of  wires 
needed  to  provide  in  addition  to  the  bidirectional  transmission 
of  signals  also  power  feeding  from  NT  to  TE .  It  was  agreed  that 
a  4-wires  solution  with  power  on  the  phantom  can  be  sufficient, 
at  least  to  provide  an  emergency  service.  However,  it  was  also 
agreed  that,  in  order  to  allow  different  applications  like  e.a. 
power  on  separate  wires  and/or  TE  to  TE  interconnection,  it  is 
appropriate  to  foresee  an  8-pin  connector,  being  optional  the 
use  of  the  additional  wires,  according  to  the  application. 

In  order  to  proceed  with  definition  of  a  reference 
configuration  and  corresponding  values  of  power  at  the  inter¬ 
face,  a  small  group  of  experts,  chaired  bv  Mr.  J.M.  Chamborde 
t  Fra--. 


-  to  analyze  possible  arrangements  of  power  feeding  at 

the  interface,  on  the  basis  of  the  reference  configuration 
of  Fig.  1  in  Del.  Contri.  HV,  taking  also  into  account 
the  aspects  of  normal  and  emergency  service; 

-  to  propose  ranges  of  power  to  be  provided  at  the  inter¬ 
face 


The  report  or  the  experts  group  as  approved  by  the 
Working  Team  is  reproduced  in  Annex  3.  The  main  results 
obtained  can  be  summarized  as  follows  : 

a  unique  reference  configuration  for  power  feeding  at 
the  interface  has  been  agreed;  this  configuration  is  based 
on  a  unique  number  of  8pins  connector;  the  use  of  4  access 
leards  is  mandatory,  the  use  of  the  remaining  4  is  optional 
(see  Annex  3  fig.  1). 


Values  of  powers  Pa=250  raw  and  P£>=240mW  have  been  defined; 

a  voltage  of  40V  has  been  considered  appropriate  when  d- 
power  source  1  is  suonl-i  ad  in  NT1  as  a  voltage  source. 


6.  MAINTENANCE  ASPECTS 

Most  of  the  contributions  available  on  this  subject  addressed 
general  problems  of  maintenance  of  the  subscriber  line. 

However,  it  was  agreed  that  only  the  possible  impact  on  Level 
1  interface  specifications  had  to  be  discussed  during  the 
meeting,  because  a  general  approach  to  the  maintenance 
philosophy  of  the  ISDN  has  first  to  be  defined  by  Working 
Team  3 . 

Contribution  148  (Sweden)  contains  a  Draft  Recommendation 
for  the  maintenance  of  digital  subscriber  line  and  was 
presented  on  behalf  of  several  European  Administrations. 

The  Contribution  describes  the  automatic  supervision  (during 
calls  and  continuous) ,  the  loops  for  failure  detection  the 
loops  for  performance  test  and/or  measurements  and  the  loops 
for  failure  localization. 

Del.  Conte .  HD  presents  the  views  of  ECMA  on  the 
loops  to  be  provided  on  the  subscriber  line.  It  outlines 
that  at  least  one  loop  2  should  be  controllable  by  the  remote 
end  point. 

Del.Contr.  HT(NTT)  deals  with  the  probrem  of  location 
o£  transmission  failure  detection  and  related  alarm 
indication  signal  transfer.  Two  alarm  indication  signals 
are  identified,  i  e.  the  framing  signal  and  a  Layer  1 
Rea.iy  (LF.)  bi‘. 
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Del.  Contr.  HU  (NTT)  discusses  various  issues  related  to 
test  loops  (location,  control,  physical  conditions  at  the 
interface,  etc.)  and  concludes  that  loops  1,  2  and  3  should 
be  defined  as  loopback  locations,  that  loop  2  may  include  local 
and  remote  loopback,  that  loop  2  should  provide  entire  (B+B+D) 
and  selective  (each  B  and  D)  channel  loopback. 

Del.  Contr.  LD  (BT)  proposes  a  functional  definition  of 
loops  (physical,  logical,  transparent)  and  discusses  the 
problem  of  loop  control.  Concerning  the  last  item  it 
suagests  the  use  of  D-channel  to  control  the  loops  both  on 
the  customer  side  and  on  the  network  side  of  the  T-interface. 

A  discussion  took  place  on  the  means  to  control  by  the 
network  the  test  loops,  m  order  to  identify  possible  impacts, 
on  layer  1  at  the  S/T  interface.  It  was  agreed  that: 

-  loops  on  the  customer  side  of  the  interface  should 
be  controlled  by  using  standard  D-channel  messages; 

-  for  control  of  loops  on  the  network  side  of  the 
interface  (on  NT1)  two  solutions  were  mentioned, i .e .  use  of 
appropriate  layer  1  functions,  like  e.g.  housekeeping  bits 

in  the  line  transmission  frame,  or  use  of  particular  messages 
over  the  D-channel  (see  e.g.  Del.  LD)  that  should  be  detected 
by  NTl  by  simple  layer  1  functions.  Further  study  is 
necessary  on  this  point. 

Therefore  it  was  agreed  that  additional  layer  1  functions 
have  not  to  be  foreseen  at  the  S/T  interface  control  of 

loops. 


7  -  DRAFT  RECOMMENDATION  1.1130 

On  the  basis  of  the  results  obtained  it  was  possible  to 
agree  a  first  Draft  of  Roc.  1.1)30,  that  is  attached  as  Annex 
4  to  this  report. 
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ANNEX  I 

IMPROVED  FRAME  STRUCTURE 


A. 053 


1.  Introduction 

During  the  meeting  the  discussion  has  identified  the 
following  problems  of  the  frame  structure  proposed  in  the 
Florence  report: 

(i)  Secure  framing  cannot  be  guaranteed  when  the  wires  are 
interchanged 

(ii)  No  spare  bit  in  the  direction  TE  NT 

To  overcome  the  mentioned  problems  a  frame  structure  is 
proposed  which  has  the  following  features: 

1.  secure  framing  in  the  case  of  interchanged  wires  for 

both  NT  to  TE  and  TE  to  NT  directions 

2.  Multiframing  possibility 

3.  detection  of  whether  a  terminal  is  connected  to  an  NT 
or  to  another  TE  by  use  of  different  multiframe-coding 

4-  improved  timing  information  by  presetting  unused  spare 
bits  to  binary  "0" 

5.  symmetric  frames  for  transmit  and  receive  direction 

6.  freedom  of  processing  time  of  E-bits  by  frame  offset 
of  two  bits  between  received  and  transmitted  frame 

7.  interface  bitrate  and  baudrate  are  not  increased 

8-  the  range  of  a  passive  bus  configuration  is  not  affected 

2.  Frame  structure  (Figure  ') 

2.1  General  Aspects 

In  botl  directions  data  are  grouped  into  frames  of  48  bits 
each.  The  frame  structure  is  identical  for  both  point-to-point 
multipoint  con figurat ions  (passive  bus  configuration).  Each 
frame  consists  of  several  groups  of  bits.  The  normal  repetition 
period  is  250  microseconds. 

At  the  terminals  the  timing  signals  derived  from  the 
received  frames  is  used  as  transmit  timing.  A  time  shift 
of  two  bits  exists  between  received  and  transmitted  frames. 

The  loading  and  trail  inn  '".ires  of  each  t  rate  mi  t  ted  bit  may 
differ  less  than  +  5*  of  a  bit  period  front  the  respective 
edges  of  the  received  bits. 
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2.2  Frame  Structure  from  the  Terminal  to  the  NT 

Each  frame  consists  of  the  following  groups  of  bits: 
framing  signal 

Bl-channel  with  trailing  DC  ballance  bit  (L-bit) 
D-channel  bit  with  trailing  DC  ballance  bit  (L-bit) 
B2-channel  with  trailing  DC  ballance  bit  (L-bit) 
FA/Spare  bit  with  trailing  DC  ballance  bit  (L-bit) 

Within  each  group  of  bits  the  first  pulse  different 
from  zero  is  negative,  only  in  the  framing  channel  the  first 
pulse  is  positive.  All  terminals  active  at  Layer  1  transmit 
simultaneously  the  framing  signal. 

2.3.  Frame  Structure  from  NT  to  the  Terminal 

Frames  transmitted  by  the  NT  contain  an  echo-channel 
used  to  re-transmit  the  D-bits  received  from  the  terminals 
as  E-bits.  The  D-echo-channel  is  used  for  contention 
resolution.  The  last  L-bit  of  the  frame  is  used  for  ballancing 
each  complete  frame. 

An  auxiliary  framing  bit  (FA~bit)  guarantees  a  secure 
and  information  channel  contents  -  (data-)  independent 
framing  also  in  the  case  of  interchanged  wires.  The  FA~bit 
is  a  negative  or  positive  Mark  according  to  the  coding  rule. 

The  Fa  bit  allows  a  secure  framing  of  both  NT  and  TE, 
provided  the  maximum  round  trip  delay  is  limited  to  a 
value  of  less  than  10  bit  periods  (approximately  2.5  km  in 
a  point  to  point  configuration) . 

Unused  spare  bits  are  set  to  binary  "zero". 

2.4  Multiframing 

Multiframing  can  be  achieved  by: 

NT  to  TE  direction: 


TE  to  NT  direction: 


every  fourth  F  bit  is  set  to  binary 

If _ II 


every  fourth  F./S  bit  is  set  to 
binary  "zero" 
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ANNEX  2 


(to  the  report  of  Working  Team  2) 


Report  of  Ad  Hoc  Group  on  Activation/ 
Deactivation  Procedures  for  the  Basic  Channel  Structure 


The  group  met  under  the  chairmanship  of  Mr.  W.E.  Henry  (ATT-U.S.A.) 

The  group  was  given  the  following  terms  of  reference: 

1.  List  the  general  requirements  for  activation/de¬ 
activation  for  basic  channel  structure  at  reference 
points  S  and  T. 

2.  Define  state  diagrams  for  activation  and  deactivation 
procedures. 

3.  Define  the  signals  to  be  transferred  across  the  interface 
at  reference  points  S  and  T. 


1.  CONTRIBUTIONS  CONSIDERED 

The  following  documents  were  considered  in  the  discussion 
of  activation/deactivation: 

COMXVII I  No.  R14,  Temporary  Document  No.  2-E,  Extract  from 
C0MX1-R21,  Annex  2  (to  Part  4),  Delayed  Contributions  H0(FRG,'. 
HT (NTT) ,  IQ (ATT) ,  IR (ATT) ,  IS (ATT),  JQ(Sweden),  KF(Philips) 

JV (Swiss) ,  LA ( ISO) ,  LB(FRG)  and  COMXVIII-No.  132. 


2 •  GENERAL  REQUIREMENTS 

The  Group  revised  the  General  Requirements  defined  in 
Temporary  Document  No.  2  and  Delayed  Contribution  !!0  (FRG) 

.  I  .  The  same  procedure  should  apply  to  all  typos  of  in  h„,iu 
d istribution  systems  defined  as  reference  conf igurations  ' 
COM  XVIII  -  No .  R  14,  COM  XVIII  -v0.1  32  and  dees  not.  rcstn,  t 
the  number  or  terminals  to  be  connected. 


- ;  The  procedure  applies  when  terminal  and 
line  powered  and  when  TE  and  NT  are  supplied 
or  combinations  of  both. 


NT  equipment  are 
with  local  (.uwer 


3.  It  should  be  possible  to  maintain  the  activated  state  at 

S/T  Reference  Point  at  all  times  depending  on  the  application 
(e.g,  by  higher  layer  functions) . 


14.  The  cost  of  implementing  the  activation/deactivation  pro¬ 
cedures  should  be  kept  to  a  minimum. 
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25,  The  procedures  should  be  defined  in  such  a  way  that  they 
result  in  a  fault  tolerant  behaviour  {e,g.  antomatic  recovery 

from  temporary  disturbances)  . 

2.6.  The  conditions  under  which  activation  or  deactivation 
procedures  are  initiated  should  be  indicated  by  means  of  pri¬ 
mitives  passing  from  Layer  2  to  Layer  1  and  vice-versa. 

9.7.  The  procedures  should  involve  only  digital  signals  consis¬ 
tent  with  the  specified  frame  structure;  no  additional  bits 
are  used  at  the  interface.  Asynchronous  signals  should  use 
the  specified  line  code. 

2.8.  The  procedures  should  not  exclude  the  possibility  of  con¬ 
necting,  in  an  exchange,  a  larger  number  of  »,  s,  t  information 
handlers  to  a  Layer  1  structure. 

2.9.  The  procedures  should  allow  removal/attachment  of  terminals 
when  layer  1  is  active  without  affecting  other  terminal’s 
activation/deactivation . 


3.  Procedures  for  activation  or  deactivation  of  Layer  1 
3 .1  Assumptions 

1)  The  procedures  described  are  based  on  a  configuration 
consisting  of  an  NT  1  and  NT  2  both  with  ayer  1  functions 
only  or  NT  2  null,  as  well  as  one  or  several  TE's.  TE ' s 
can  be  connected  using  a  point-to-point  or  multipoint 
configuration,  including  a  passive  bus  or  active  bus. 

2)  The  procedures  to  be  applied  when  NT  2  contains  also 
higher  layered  functions  are  assumed  to  be  similar. 

The  formulation  of  the  specific  procedures  is  for  fur¬ 
ther  study. 

3)  These  procedures  described  are  based  on  the  assumption 
that  power  is  available  at  the  TEs  and  NTls. 

3 • 2  Def ini tions 

3.2.1.  Activated  state  is  the  state  in  which  Layer  1  is  able  to 
carry  information  in  both  directions  according  to  the 
defined  interface  frame  structure. 

3.2.2.  Deactivated  state  is  the  state  in  which  Layer  1  is  not 
able  to  carry  information  in  both  directions  according  to 
the  defined  interface  frame  structure. 

3.2.3.  NT  1  state  ar:  the  states  of  Layer  1  at  the  T  reference 
point  as  percetved  by  the  NT  1  side  of  this  reference 
point. 

Eight  states  arc  identified: 

fully  deactivnttd  s'  it.- 


intermediate  states 


al 
bl 
b2 
bJ 
cl 
el 
f  1 
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3.2.4  TE  states  are  the  states  of  ayer  1  at  the  S/T  reference 
points  as  perceived  by  the  TE. 

Six  states  are  identified: 

fully  deactivated  state 
intermediate  states  during  activation 

fully  activated  state 
partially  activated  state 
disconnected  o-ff  siate 

3"2'5’  TE  primitives*  are  atomic  interactions  between  Layer  1  and 
Layer  2  within  the  TE. 

Six  primitives  are  identified: 
tl  :  activation  request 

t2  :  activation  confirmation  or  indication 

t3  :  deactivation  request 

t4  :  cancel  deactivate  request 

t5  :  deactivation  confirmation  or  indication 

t6  :  "you  are  now  in  state  e" 

# 

3.2.6  ET  primitives  are  atomic  interacion  between  layer  1  and 
layer  2  in  the  ET. 

Four  primitives  are  identified: 

xl  :  activation  request 

x2  :  activation  information  or  indication 

x3  :  deactivaion  confirmation  or  indication 
x4  :  deactivation  request 

3.2.7  'NT  1  events*are  events  causing  or  resulting  from  N'T  I 
state-transitions . 


a 

b  •< 

c  i 

d 

e 

disc 


Six  events  are  identified: 


nl  :  generated 
n2  :  initiates 
n3  :  generated 
n4  :  initiates 
n5  :  generated 
n6  :  initiates 


by  detection  of 
sending  of  info 
by  detection  of 
sending  of  info 
by  detection  of 
sending  of  info 


info  1 
2 

info  3 

4 

info  0  (upstream) 
0  (downstream) 


upstream  -  TE  ♦  NT1 
downstream  -  NT1  *  TE 

3.2.8  Signals  are  members  of  a  set  of  information  flows 
across  the  S  and  T  reference  points,  which  can  be 
uniquely  identified  by  the  receiver.  All  TEs  and 
the  NT1  will  always  transmit  one  of  these  signals. 

5;*  signals  arc  identified: 


o  (upstream  and  downstream.) 
r:-;°  x  (upstream  only)  (burst  then  nothinc) 
info  2  (downstream  only) 

‘r.fo  3  (upstream  only) 
info  4  (downstream  only) 
info  3  (upstream  only! 


As  stated  inrhfSe  sl°nals  »s  niven  in  Section  4. 

7®  f^tef  th«  OS l  Layered  Protocol  Reference  Model,  the 
implementation  of  primitives  in  ET  and  TE  as  well  as  the 
™  th*  not  subject  for  recommendation. 

This  document  should  be  sent  to  SGVII  for  their  consideration 
in  their  work  on  the  reference  model. 


3.3.  Time  diagrams  A. 05 

Subject  of  recommendation  for  interface  S  and  T  are: 

-  the  primitives*  in  TE  (tl  to  t6) 

-  the  primitives*  in  ET  (xl  to  x4) 

-  the  events*  in  NTl  (nl  to  n6) 

-  the  signal  flow  between  TE  and  NTl 

The  signal  flow  between  NTl  and  ET  serves  for  explanetory 
purposes  to  show  the  necessary  time  relationships  between 
the  events  in  NTl  and  the  primitives  in  ET.  They  are  not 
intended  to  constrain  any  implementation. 

*  Implementation  of  primitives  in  ET  and  TE  as  well  as  the  events 
in  the  NTl  is  not  for  recommendation. 

3.3.1  activation  caused  by  TE  (originating  activation) 


TE-State 


NTl-State 


L2  LI 


LI  LI 


LI  L2 


vmfojj  nl 


Inf °  3  n3 


Info  4<_n4=.^ 


i 


Note:  The  non-activating  TE  behave  according  to  3.3.2 
3.3.2  activation  caused  by  ET{ terminating  activation' 


info  2 t  P2  j 

rnro  nl 


<2-U 


at 


Into  4 


4.0^. 
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3.3.3  One  TE  issues  a  deactivation  request  while  at  least 
one  other  TE  maintains  Layer  1. 


BT 

ta  Z? 


NPhSbfe 


3.3.4  One  TE  begins  with  higher  Layer  activities  ar.d  issues  a 
cancel  deactivation  request  while  at  least  one  other  TE 
already  maintains  Layer  1.  Layer  1  of  NT1  stays  in  the 
same  state. 


3.3.5  Deactivation  caused  by  the  last  TE  that 

I 


releases  Layer 


Note:  These  might  be  a  Layer  1  time  delay  or  via  primitives 
an  acknowledgement  by  higher  ET-Tayers  at  this  point 
Any  higher  layer  activity  at  this  point  is  possible 
(see  3.3.7)  and  brings  NTL  to  state  dl  and  the  TE  to 
state  d. 
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3.4  State  diagrams 
3.4.1  NTl  State  diagram 


detection  of  info  0  upstream 


fully 

deacti 

state 


al 

U:  In 

D:  In 

fo  0 

fo  0 

detection 
of  info  1 


nl 


bl 


U:  Info  1 
D:  Info  0 


n2 


i 


b2 


U:  Info  1 


n5 


n6 

A. 


(TE  initiated 
deactivation) 


n2 


b3 


U:  Info  0 
D:  Info  2 


fl 

U: 

Info 

S’ 

D: 

Info 

0 

n6 

JL 


ET 

Initiated 

deactivaltic 


el 


U:  Info  0 
D:  Info  4 


n3 


detectf-  detection:  of 
_ ion  of  info  0 
info  5 
A  .. . 


■  n5 


dl 


1H£5-S-Jtu“y  „  , 

•^activated 


Ista  te 


letection 
n3  \info  T 


p.4 


cl 


D:  Info  2 


Detection  of  info  3 

- >  U:  Info  3 

:  D :  I  n  f  o  2 


ti 

X/ 


n3 


Legend  : 


NTl  State  diagram 

U  :  Upstream  signal  (TE  — »  NTl) 

D  :  Downstream  "  (NTl  TE) 

n^=»  :  event  causing  the  state  transition 


:  ^vent  resulting  from  the  state  transition 
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3.4.2  TE  state  diagram 


From  any  state 


U  and  D 
do  not  car 


detection  of  info  0  downstream 
( ET  initiated  deactivation) 


fully 
deactivated 
state  .  .1 


U:  Info  0  — — — - u  -T- t--t — r — 

detection  of  info  0 

D:  Info  0  downstream 

- •s.  (TE  initiated 

\. „  deactivation) 

£=  tl  t4 


U:  info  0 
D:  info  4 


U:  Info  1 
D:  Info  0 


ijlfr 


U:  Info  5  fall- 
act!" 

.Hi-.  .InfQ_4- ..  s  t  a  t  - 


L-P.:..  I^.£c_4— 

detection 

\  °*  ,  ;^=st2 

\  mro  4  i  ' 


!  V:  Inf' 


Legend  : 


TE  state  diagram 
Upstream  signal  (TE 


NT  1) 


Downstream  signal  (NT i  —  TE) 

primitive  laver  2  — *  layer  1  causing  the  state 
transition 


:  primitive  layer  1 
state  transition 


layer  2  resulting  from  the 
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4.  Coding  of  signals  across  the  S/T  reference  point 

The  identification  of  the  specific  signals  across  S/T 
Reference  Point  was  also  discussed.  The  codina  of  these 
signals  corresponding  to  the  six  signals  indentified  in 
section  3.2.8.  are  listed  below. 


Info  0 
No  signal 
-No  framing 
-No  bit  transmission 


Info  1 

a)  Unsynchronized  fram*-  ?+AL10's** 

b)  Unsynchoronized  ** 

(No  frames) 

(Burst  followed  by  no 
signal)  may  be  repeated 


Info  2 

Frame  +  All  0's 


Info  4 

frame  +  spare  bit  (1) 


Info  3 

2  frames  with  all  0's, 
then  synchronous  frames 
with  normal  B,  D 


Info  5 

Synchronous  frames  with 
normal  B,  D, 


♦Burst  characteristics  should  be  :  1  to  2  frame  lengths,  normal 
bit  rate  and  code,  no  code  violations,  first  pulse  is  the  inverse 
of  the  first  pulse  of  framing. 


**  Should  be  interupted  by  a  valid  signal  from  the  NTl. 


Further  study  is  required  with  jespsst-  to  the  ultimate  choice 
of  info  1  codings. 
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5.  Items  for  Further  Work 

The  following  items  were  discussed  during  the  course  of  the 
meeting#  but  no  agreement  was  reached: 

1.  Maintenance  -  at  least  one  administration  expressed  .the 
opinion  that  a  maintenance  loopback  could  be  made 
during  the  activation  procedures.  As  this  subject 

was  not  in  the  terms  of  reference,  and  due  to  the 
lack  of  time  this  subject  is  for  further  study. 

2.  According  to  the  procedures  described  above  a  TE 
has  always  to  receive  and  process  information  as 
long  as  info  4  is  sent  downstream,  even  in  state  e. 

An  alternative  proposal  was  discussed  that  facilitates 
a  TE  in  state  e  (a  "sleeping"  terminal)  to  ignore 
the  D  channel.  An  NT  1  is  then  required  to  use  an 
additional  spare  bit  in  the  downstream  frames  to 
awake  a  sleeping  TE.  No  consensus  could  be  reached. 

3.  The.  procedure  outlined  are  for  ET  and  TE.  When  an 
NT-2  containing  higher  layer  functions  is  used, how 
the  applications  of  the  procedures  to  the  NT- 2  to 
TE  functions  is  for  further  study . 

-Applications  of  ET  initiated  deactivation  procedures. 

Concerning  deactivation  initiated  by  the  ET  (point  3.3.4), 
different  opinions  were  expressed  as  to  whether  this  is  a  normal 
procedure  or  merely  a  maintenance  function.  Protagonists  for 
the  former  alternative  claim  that  procedures  for  activation  and 
deactivation  are  established  to  save  power  at  the  local  exchange 
and  should  consequently  be  controlled  from  the  ET.  Others 
think  that  the  initiative  for  deactivation  of  the  subscriber 
line  is  up  to  the  terminals,  which  have  the  information  of  the 
prerequisites  for  deactivation  more  readily  available. 

A  third  opinion  was  expressed  questioning  the  ability  of 
the  ET  to  deactivate  an  active  terminal,  even  in  the  main¬ 
tenance  mode.  Thus,  further  study  is  needed.  However,  these 
studies  probably  have  no  impact  on  the  specification  of  the 
interface  at  reference  points  S  and  T. 


5.  The  activation/deactivation  procedures  described  here 
have  assumed  sufficient  power  to  be  available  at  the  NT1  and 
TE  such  that  digital  signals  may  be  transferred  across  the 
interface.  The  implication  of  such  an  assumption  on  the 
procedures  and  mechanism  for  power  transfer  (e.g.  powering/ 
depowering,  power  contention  resolution  )  is  for  further  study. 
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6  .  Several  other  items  were  identified  for  further  study. 
This  items  were  not  discussed  but  were  identified  as 
important  issues  and  are  listed  here  for  further  study. 


-In  addition  to  item  1  above  the  issue  of  maintenance 
in  general  and  it  relationship  to  activation/deactivation 
procedures. 

-Alarm  conditions 

-Behavior  in  intermediate  states  when  an  expected  signal 
does  not  arrive . 

-Collisions  when  activation  and  deactivation  procedures 
are  applied  at  the  same  time. 


Possibility  for  TE  and/or  ET  to  maintain 
Layer  1  active. 


-  The  amount  of  time  required  to  go  from  a  fully 
deactivated  state  to  a  fully  activated  state 
needs  to  be  specified.  This,  should  include 
consideration  of  emergency  power  contention. 

-  The  application  of  these  procedures  to  a  TE  to 
TE  connection  should  be  studied. 


~  ~n»«  of  -*4\e.  cUrfrvj.  <\  colt  o»  -fk a, 
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TITLE:  Annex  3  -  Report  of  the  Working  Grouping 
Power  feeding  for  S  and  T  interfaces 


I.  Terms  of  reference 


The  working  group  met  under  the  chairmanship  of 
Mr.  Chamborde  (France) ,  with  the  terms  of  reference  to 
define : 

a  reference  configuration  for  power  feeding 
from  NT  to  T, 

a  power  allocation  for  equipments  connecting 
to  S/T  interfaces,  taking  into  account  the 
problem  of  emergency  situations 

II.  Reference  configuration  from  NT  to  T 

A  detailed  discussion  has  premitted  the  definition 
of  a  unique  figure  for  power  feeding  terminals  arrange¬ 
ments.  Such  a  reference  configuration  is  presented  in 
Fig  1  based  on  an  unique  number  of  8  pins  interfaced  connector. 
The  use  of  4  access  leads  is  mandatory,  the  use  of  the 
remaining  four  is  optional.  This  reference  configuration 
must  replace  both  figures  2a  and  2b  given  in  the  Florence 
report  R14 . 

Fig.l  has  been  defined  in  order  to  allow  an  unique  type  of 
physical  and  electrical  requirements  for  S  and  T  interfaces, 
independently  of  the  choice  of  internal  or  external  power  sources 
arrangement.  In  particular,  these  various  power  sources  might 
be  extracted  from  the  Telecommunication  network  and/or  from 
internal  power  supply  (including  batteries). 

2.1  Functions  specified  at  the  8  pin  connector 

The  8  access  leads  are  applicable  for  TE  and  NT 

a)  Access  leads  3-4  and  5-6  (which  use  is  mandatory) 
are  3trictly  reserved  for  data  exchanges  and  may  provide* 
a  phantom  circuit  as  described  in  Fig.  1 

In  order  to  provide  a  complete  specification. 

Access  leads  3-4  are  reserved  for  receiving  data  signals. 
Access  leads  5-6  are  reserved  for  emitting  data  signals. 

b)  Access  leads  7-8  which  use  is  optional  are  reserved 
for  receiving  additional  power. 

c)  Access  leads  1-2  which  use  i  .  optional  are  reserved 
for  providing  power  (source  3)  in  order  to  feed  from  a 


* 


in  accordance  with  note  5 
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terminal.  This  power  source  is  not  to  be  specified  in  COM  Xvm. 

Note  1  Power  source  2 (NT) 

Provision  of  this  source  is  subject  to  the  decision 
of  individual  Administrations. 

Note  2  When  the  power  source  1  (NT)  is  provided,  a 

minimum  and  a  maximum  power  available  from  this  source 
on  the  phantom  will  be  specified. 

Note  3  Power  sink  2  is  optional. 

Note  4  Power  source  3(TE)  is  not  a  subject  of  recommend- 
'aticn  in  COM  XVIII. 

Note  5  Power  sink  1  is  optional.  Administrations  may 
limit  the  use  of  the  power  from  the  phantom  to 
those  terminals  capable  of  providing  "minimum 
service" . 

Note  6  The  numbering  of  leads  on  Figures  1,  2  and  3  does 
not  imply  any  assumption  orpin  allocation  or  a 
physical  connector. 

Note  7  Maintenance  of  polarity  in  a  wire  pair  cannot 

be  guaranteed  in  all  cases.  This  must  be  taken  into 
account  for  terminals  drawing  power  from  7  and  8 
access  leads. 

2.' 2.  Applications 

Two  main  applications  have  been  identified  and  are  described 
in  fig.  2  and  3. 

a)  Application  1  may  provide  a  limited  power  at  least 
for  emergency  situation.  In  such  application  power  source  2 
may  be  located  in  the  NT  or  outside  the  NT.  Such  a  source  2 
may  be  used  for  feeding  power  to  the  TE. 

b)  Application  2  may  provide  energy  from  power  source  1 
only  across  the  phantom  circuit  for  both  cases  (emergency  and 
normal) . 


3 •  Power  feeding  requirements 

3.1.  Power 

Two  main  possible  features  of  power  are  identified  for  the  NT. 

a)  Feature  1  Minimum  power  available  from  source  1  on  the 
phantom  when  mains  powering  is  unavailable  or  not  provided 
at  the  NT. 

i)  A  minimum  value  of  available  power  F>  on  phantom  circuit 
has  to  be  specified  for  power  source  1  in  the  NT.  Such 
a  value  of  PI  might  be  250mW  and  may  be  the  only  available 
power  in  case  of  emergency,  for  example,  when  no  other  power 
source  is  avai'able. 


socket 
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ii)  As  a  consequence  of  point  i,  maximum  value  of  power  P0 
has  to  be  specified  for  power  sink  1.  Such  a  parameter 
corresponds  to  the  maximum  power  extracted  from  the  phantom 
leads  (3-6)  for  some  terminal  capabilities  (e.g.  for 
"the  minimum  service") .  Due  to  the  maximum  loss  on  1  km 
of  wires  between  NT  and  T  P2  might  be  240roW. 

b)  Feature  2  Minimum  power  Py  is  available  from  source  1 
when  mains  power  and/or  power  resources  provides  to  the 
NT  by  the  telecommunications  network  are  available.  In 
some  cases  such  a  parameter  Py  should  also  be  considered 
as  a  maximum.  PY  might  be  in  the  range  of  0.5W  to  2W 
and  the  final  value  is  for  further  study. 

It  was  agreed  that  the  powers  Pa,  PS  and  Py  should  be 
specified. 

3.2.  Voltages  and  currents  allocation 

A  general  discussion  about  voltages  and  current  allocation 
has  occurred.  Whether  power  source  1  has  to  be  specified 
as  a  current  or  voltage  source  is  for  further  study. 

A  voltage  of  40V  was  considered  appropriate  when  power 
source  1  is  supplied  as  a  voltage  source.  This  value 
requires  further  consideration  at  the  next  June  meeting. 

If  power  is  supplied  by  the  exchange  this  may  imply  a 
DC-DC  conversion  within  NT1 .  Due  to  safety  considerations 
in  the  subscriber  premises  it  may  be  necessary  to  limit 
the  maximum  values  of  currents  and/or  voltages  on 
the  phantom  leads  or  on  additional  leads  1-2. 

In  application  1,  some  specific  overvoltages  specifications 
should  also  be  required  due  to  the  possibility  to 
connect  NT  to  both  sources  of  power  (Telecommunication 
network  and  mains) .  A  minimum  isolation  voltage  between 
these  two  access  has  to  be  specified. 

It  was  proposed  that  CCITT  COM  V  should  be  requested  to 
provide  input  on  this  problem. 

4.  General  considerations 


1)  If  an  NT2  has  more  than  one  output  port  for  terminal 
equipment  connection  (point  to  point),  the  provision- 
power,  to  any  port  shall  be  optional.  (This  may  !>■  either 
adiiu.nist.Lati on  or  user  option  depending  upon  ownership.) 

An  NT2  may  receive  power  from  an  NT1  over  the  phantom, 
however,  the  sink  at  the  NT 2  will  only  be  eligible  for 
the  same  power  as  provided  to  TE ’ s  directly  conncectcd 

to  the  Nr  l  port  ( i.e .  in  a  bus  arrangement)  . 

2 ) 

’  i  result  of  the  previous  paragraphs,  i^t  was  agreed 

when  the  power  source  1  is  provided,  that  for  terir.i n.al  (s ) 
allowed  tor  "a  minimum  service"  a  power  of  (240-2 50mw)  is 
available  for  both  applications  1  and  2  described  in 
Fig.  2  and  3. 

3)  Specification  of  two  different  •  i rc»  and  py  ror  the 

minimum  power  to  be  supplied  by  sou  1  has  certain 
implications  <c  terminal  r'»rt  ah :  1  i  *  v  T.-vrinals  ♦’■at  have  no 
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alternate  power  source  than  source  1  in  feature  1  or  feature  2 
will  be  portable  only  if  their  own  maximum  power  consumption 
is  less  than  specified  in  feature  1  described  in  par. 3. 

Terminals  that  are  designed  to  consume  more  power  from  source 
1  as  described  of  par.  3  in  feature  2  described  in  par. 3.  must 
be  provided  with  an  alternate  source  (e.g.  power  source  2) 
if  they  have  to  be  portable  even  feature  1  situation. 

4)  Terminal  portability  may  also  be  limited  by  the  provision 
of  options  for  power  feeding  unless  the  terminals  are  designed 
to  take  power  from  all  of  the  designated  sources.  In  such  a 
case  it  is  necessary  that  "minimal  operational  capability" 

be  provided  by  power  from  either  the  phantom  or  terminals 
access  lead  7  and  8.  Both  sources  should  not  be  required  to  be 
present  for  this  capability. 

5)  Supplementary  power  may  be  required  by  a  terminal  for 
providing  additional  features,  above  minimum  capability. 

This  supplementary  power  may  be  provided  by  the  phantom 

or  from  terminals (Access  leads  7-8) .  Supplementary  power 
may  optionally  be  provided  from  an  individual  power  source. 

6)  A  terminal  may  be  arranged  to  operate  only,  from  an 
individual  power  source  (battery  or  mains).  Specification 
of  such  a  source  is  not  a  function  of  these  recommendations. 

Some  Administrations  have  requested  consideration  of 
a  back-to-back  arrangement  of  TE-Such  an  arrangement  is 
shown  in  Fig.  4. 

^  Further  studies  are  required  in  order  to  define 

-  the  minimum  service 

-  the  "reference  configuration  in  case  of  emergency" 

(e.g.  The  maximum  number  of  sets  for  such  a  "minimum  service" 
for  both  passive  and  active  bus.) 

-  the  basic  protocol  for  power  feeding  from  NT  when 
the  overall  power  needed  by  terminals  is  greater 
than  the  power  sent  by  NT  in  emergency  situations. 

In  such  a  situation  the  terminal  should  be  designed 
in  order  to  avoid  any  dedicated  allocation  in  the 
subscriber's  premises. 


FIG  4  TE  to  TE  with  "STANDARD"  CABLE  CONNECTION 
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ANNEX  4 

(to  the  report  of  Working  .Team  2) 


DRAFT  REC.  1130 

Basic  user/network  interface  -  Layer  1  specification 


1 .  General 


1 . 1  Introduction 

1.2  Scope  and  field  of  application 


2.  Types  of  Conf igurat  i on 

2 . 1  Point- to-poin t 

2.2  Point-to-multipoint 


3 .  Functional  characteristics 

3.1  Summary  of  functions 

3.2  Interchange  circuits 

3.3  Frame  structure 

3.3.1  Bit  rate 

3.3.2  Binary  organization  of  the  frame 


3 . 3 . 2 . 1  From  TE  to  NT 

3 . 3 . 2 . 2  From  NT  to  TE 

3. 3. 2. 3  Relative  bit  position 

3.4  Line  code 

3.5  Timing  considerations 
4.  Interface  procedures 

4.1  D-channel  access  control 

4.1.1  f  Inter  Frame  Time  Fill  f 

4.1.2.  D-echo  channel 

4.1.3  D-channel  sensing 

4.1.4  Collision  detection 

4.1.5  Successful  frame  transmission 

4.1.6  Priority  mechanism 
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4.2  Activation  procedure  (including  plug-in) 

4.3  Deactivation  procedure 

4.4  Maintenance  procedures  (test  loops,  etc.) 

4.5  Frame  alignment  procedure 

5.  Electrical  characteristics 

5.1  Transmitter  output  characteristics 

5.2  Receiver  input  characteristics 

5.3  Timing  characteristics 

5.4  Environmental  characteristics  (operating  and  protection  level) 

5.4.1  Galvanic  isolation 

5.4.2  EMI 
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2  TYPES  OF  CONFIGURATION 

The  following  types  of  configuration  apply  only  to  the  layer  I 
characteristics  of  the  interface  and  do  not  imply  any  constraints  on  modes  of 
operation  at  higher  layers.  The  interface  characteristics  specified  in  the 
following  sections  are  generally  intended  to  accomodate  the  configurations 
described  in  2.1  and  2.2. 

2.1  Point-to-point 

Point-to-point  configuration  at  layer  1  implies  that  only  one  source 
(transmitter)  and  one  sink  (receiver)  are  the  connected  to  interface. 

The  maximum  range  of  the  interface  in  the  point-to-point  configuration  could 
he  limited  by  the  maximum  allowable  system  attenuation  between  NT  and  TE  1. 

It  is  proposed  that  this  attenuation  should  not  exceed  10  dB  at  100  kHz. 

Note  The  value  of  lOdB  is  for  futher  study;  the  objective  is  a  reach  of  1km 
on  commonly  available  cables. 

2.2  Point-to-multipoint 

Point-to-multipoint  configuration  at  layer  1  allows  more  than  one 
source  and  more  than  one  sink  to  be  connected  to  and  simultanously  active  on  a 
distribution  System  at  S  or  T  reference  point.  Such  distribution  systems  are 
characterised  by  the  fact  that  they  contain  no  active  logic  elements 
performing  functions  (other  than  possibly  amplification  or  regeneration  of  the 
signal.) 

A  typical  configuration  (passive  bus)  is  shown  in  Fig.  lb).  The  maximum 
length  of  the  passive  bus  could  be  limited  by  the  maximum  allowable  round  trip 
delay  time  and  the  length  of  any  cable  connecting  a  terminal  to  the  bus. 

It  is  proposed,  that  the  maximum  allowable  round  trip  delay  should  not  exceed 
2.5  j/s  and  the  length  of  these  connecting  cables  sould  not  exceed  10  meters. 

The  electrical  characteristics  should  be  specified  in  such  a  way,  that  it 
should  be  possible  to  directly  connect  up  to  8  terminals  In  the  typical 
passive  bus  configuration. 
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3.  FUNCTIONAL  CHARACTERISTICS 

0 

3.1  Summary  of  functions 

8-Channel 

This  function  provides  for  the  bi-directional  transmission  of 
the  two  independent  B-channels/each  having  a  bit  rate  of  64  Kbit/s 
as  defined  in  Recommendation  Ixxy. 

r  (  £2) 

Bit  Timing 

This  function  provides  bit  (Signal  Element)  timing 
to  enable  the  terminal  or  NT  to  recover  information  from  the 
aggregate  bit  stream. 

Octet  Timing 

This  function  provides  8  kHz  octet  timing  towards  the  terminal 
or  NT  primarily  for  the  purpose  of  enabling  correct  operation 
of  PCM  voice  encoders  but  which  may  be  used  for  other  purposes 
as  required. 

Frame  Alignment 

This  function  provides  information  to  enable  the  terminal  or  NT 
:o  recover  the  time  division  multiplexed  channels. 


D-Channel 

This  function  provides  for  the- bi-directional  transmission  of 
; e  0-channel  at  a  bit  rate  of  16  kbit/s  as  defined  in  Recor.- 
rendation  Ixxy. 


U-Channel  Access  Control 

Tnis  function  is  specified  to  enable  terminals  to  gain  access 
~o  the  common  resource  of  the  D-channel  in  an  orderly,  controlled 
fashion . 


2nd  Point  Deactivation 


Vnis  function  Is  specified  in  order  to 
equipment 'to  be  placed  in  a  low  power 
calls  ara  in  progress.  The  procedures 
under  which  such  deactivation  takes  pi 


permit  terminals  and 
consumption  mode  when 
and  precise  condition 
see  sre  for  further 


NT 
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End  Point  Activation 

■  ^ *  f unc t i on  allows  tha  tarn inal  or  NT  to  be  restored  to  Its 
normal-operating  power  mode.  Tha  procedures  and  precise  conditions 
under  which  such  activation  takes  place  are  for  further  study. 
After  the  completion  of  the  activation  procedure  level  1  is 
considered  to  be  ready  for  use. 

Maintenance 

*"*  defenition  and  use  of  these  functions  are  for  further  study. 


Power  Feeding 

As  a  principle  power  transfer  through  the  interface  shall  be 
possible.  The  typical  application  is  telephony  to  ensure 
emergency  service. 


3.2  Interchange  circuits 

Two  interchange  circuits,  (fox  each  direction  are  used 
for  the  transmission  of  digital  signal  .  All  the  functions 
above  listed,  with  the  possible  exceptions  of  power  feeding 
(see  par. 6)  are  combined  on  a  multiplex  digital  signal  with 
a  frame  structure  described  below. 


3.3  Frame  Structure  jra»sfn>Tsip/i 

In  both  directions /data  are  grouped  into  frames  of  48 
bits  each.  The  frame  structure  is  identical  for  both  point- 
to-point  and  point-to-multipoint  configurations  (passive  bus 
configuration) .  Each  frame  consists  of  several  groups  of 
bits,  Ot 
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3.3.1  Bitrate 

The  nominal  transmitted  bitrate  at  the  interface  is  192  kbits 
per  second.  According  to  the  framestructure  of  48  bits  per 
frame  the  nominal  frame  duration  is  250  microseconds. 

The 'bitrate  is  determined  by  the  network  clock  frequency. 


3.3.2,  Binary  Organization  of  the  Frame 
The  frame  layout  is  shown  in  figure  2. 


3. 3. 2.1  Terminal  to  Network 

Each  frame  consists  of  the  following  groups  of  bits;  Each  indi¬ 
vidual  group  is  DC-balanced  by  the  means  of  an  trailing  balance 
bit  (L-bit) : 

-  framing  signal 

-  Bl-channel 

-  D-channel  bit 

-  Auxiliary  framing  bit/spare  bit 

-  B2-channel 

-  D-channel  L J  t 

-  Bl-channel 

-  D-channel  bit 

-  B2-channel 

-  D-channel  bit 

3. 3.2.2  Network  to  Terminal 

Frames  transmitted  by  the  network  (NT)  contain  an  echo-channel 
(E-bits)  used  to  re-transmit  the  D-bits  received  from  the 
terminals.  The  D-echo-channel  is  used  for  mat  *.-rscr  . 

The  last  bit  of  the  frame  (L-bit)  is  used  for  balancing  each 
complete  frame. 

The  following  groups  of  bits  are  identified: 

-  framing  signal 

-  Bl-channel 

-  E-channel  bit 

-  D-channel  bit 

-  Spare  bit  1 

-  Auxiliary  framing  bit 

-  B2-channel 

-  E-channel  bit 

-  Spare  bit  2 

-  D-channel  bit 

-  Spare  bit  3 

-  Bl-channel 

-  E-channel  bit 

-  D-channel  bit 

-  Spa  *e  bit  4 

-  B2-channel 

-  E-channel  bit 

-  D-channel  bit 
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3. 3. 2. 3.  Relative  Bit  Positions 

At  the  terminals  the  timing  signals  derived  from  the  received  frames  are  used 
as  transmit  timing. 

The  beginning  of  each  frame  transmitted  from  a  terminal  towards  the  network  is 
delayed  by  two  bits  with  respect  to  the  beginning  of  received  frames.  Figure 
(2)  shows  the  relative  bit  position  for  both  transmitted  and  received  frames. 

3.4  Line  Code 

For  both  directions  of  transmission  pseudo- ternary  coding  is  used  with  100% 
pulsewidth  as  shown  in  fig.  3.  Coding  is  done  in  such  a  way  that  a  binary  one 
is  represented  by  no-line  signal  whereas  a  binary  zero  is  represented  by 
alternative  positive  and  negative  pulses.  The  first  binary  zero  following  the 
framing  signal  is  always  negative.  The  framing  signal  always  starts  with  a 
positive  pulse.  In  the  direction  from  the  terminals  to  the  NT  the  first 
binary  zero  of  each  group  of  bits  is  always  negative,  except  for  the  framing 
signal. 

3.5  Timing  considerations 

The  NT  derives  Its  timing  from  the  network  clock.  The  TE  synchronizes  its 
timing  (bit,  octet,  framing)  from  the  signal  received  from  the  NT  and 
synchronizes  accordingly  its  transmitted  signal. 

4.  Interface  procedures 

4  .1  D-channel  Access  Control 

The  following  procedure  allows  for  a  number  of  terminals  connected  in 
layer  1  configurations  described  above  to  gain  access  to  the  D-channel  in  an 
orderly  fashion.  The  procedure  ensures  that,  even  in  cases  where  two  or  more 
terminals  attempt  to  access  the  D-channel  simultaneously  one  terminal  will 
always  be  successful  in  completing  transmission  of  its  information. 

4.  .1.1  Layer  2  Inter  Frame  Time  Fill 

Information  on  the  D-channel  is  contained  in  layer  2  frames  delimited 
by  flags  consisting  of  the  binary  pattern  01111110.  When  no  terminal  has 
Information  to  transmit  th®  condition  on  the  Interface  shall  consist  of  binary 
all  "ones"  In  the  direction  towards  the  network.  This  is  required  for  the 
operation  of  the  D-channel  access  coded  procedure.  The  interface  condition  in 
the  direction  from  the  NT  requires  further  study. 

4.  .1.2  D-echo  channel 

NT  on  receipt  of  a  D-channel  bit  from  TE  shall  reflect  this  condition 
in  the  next  available  D-echo  channel  bit  towards  the  terminal (s). 
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4.  .1.3  D-channel  sensing 

A  terminal  which  requires  to  transmit  information  on  the  D-channel 
shall  monitor  the  condition  on  the  D-echo-channel.  A  terminal  is  allowed  to 
start  transmission  of  a  layer  2  frame  at  any  time  after  a  sequence  of 
consecutive  binary  ones  is  counted  equal  to  or  greater  than  a  preset  value  X. 
Detecting  a  binary  zero  will  reset  the  counter. 

4.  .1.3  Collision  Detection 

While  transmitting  information  in  the  D-channel  the  terminal  shall 
monitor  the  received  D-echo  channel  and  compare  the  last  transmitted  bit  with 
the  next  available  D-echo  bit.  If  the  transmitted  bit  is  the  same  as  the 
received  echo,  the  terminal  shall  continue  its  transmission.  If,  however,  the 
received  echo  is  different  to  the  transmitted  bit  the  terminal  shall  cease 
transmission  immediately  and  return  to  the  D-channel  sensing  state. 

4.1.5  Successful  Layer  2  Frame  Transmission 

A  terminal  which  has  successfully  completed  the  transmission  of  a  layer 
2  frame  shall  adjust  its  present  value  from  X  to  'x+1'  and  return  to  the 
sensing  state.  This  preset  value  shall  be  maintained  in  this  condition  until 
'x+1'  D-Channel  'ones'  have  been  detected  on  the  consecutive  binary  D-echo 
channel. 

4.1.6  Priority  mechanism 

The  value  of  the  counter  ' x '  shall  be  preset  on  manufacture  of 
installation.  In  other  cases  the  value  shall  be  under  the  control  of  higher 
layer  functions  (e.g.,  in  tKe  case  of  a  multifunction  terminal).  Control  of 
the  priority  level  will  be  communication  hv  means  of  a  primitive  passing  down 
from  the  higher  layers.  It  is  recommended  that  two  values  of  'x' 

X=8  and  X=10  should  be  provided. 

4.2  Activation  procedure 

to  be  drafted  on  the  basis  of  Annex  2  of  the  report  of  working  team  2. 

4.3  Deactivation  procedure 

to  be  drafted  on  the  basis  of  Annex  2  of  the  Report  of  working  team  2. 

4.4  Maintenance  procedure 

for  further  study. 
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4.5  Frame  Alignment  Procedure 

The  frame  alignment  procedure  makes  use  of  violations  and  thereby 
allows  fast  frame  synchronization. 

According  to  the  coding  rule  the  framing  signal  produces  a  violation  of 
the  alternate  polarity  rule  and  the  next  "binary  zero  in  the  same  multiframe" 
also  causes  such  a  violation.  If  no  "binary  zeros"  are  transmitted  the  last 
mentioned  violation  results  from  the  auxiliary  framing  bit  position  (FA)  which 
is  coded  as  a  binary  "zero"  and  occurs  13  bit  positions  after  the  framing 
signal. 

4.5.1  Framing  in  the  NT  to  TE  direction 

The  terminal  is  looking  for  a  first  violation.  Having  detected  a 
violation  it  starts  counting  the  received  bits  until  it  detects  a  further 
violation.  If  the  contents  of  the  counter  is  less  or  equal  to  the  value  13 
(distance  between  framing  bit  and  auxiliary  framing  bit)  the  terminal  has 
detected  the  right  framing.  If  the  contents  of  the  counter  is  greater  then  13 
it  may  not  have  chosen  the  right  framing  bit  and  restarts  the  search  process. 

Because  the  direction  of  the  violation  is  to  no  significance  the 
procedure  is  not  depending  on  the  polarity  of  the  received  signal,  therefore, 
a  line  inversion  does  not  affect  the  framing. 

4.5.2  Framing  in  the  TE  to  NT  direction 

The  same  procedure  as  in  the  NT  to  TE  directions  applies.  It  should  be 
noted  however,  that  the  framing  procedure  at  the  NT  may  be  discarded  (fixed 
receiver  timing)  In  case  of  short  passive  bus  length  or  simplified. 

4.5.3  Multiframing 

Multiframing  may  be  achieved  by  using  a  specific  bit  pattern  for  the 
auxiliary  framing  bit  (FA). 

In  the  NT  to  TE  direction  the  first  frame  of  multiframe  structure  is 
identified  by  FA  set  to  binary  "one"  followed  by  n-1  frames  with  the  FA-bit 
set  to  binary  "zero".  With  n=4  this  procedure  allows  exact  framing  after  4 
frames. 


In  the  TE  to  NT  direction  the  first  frame  of  a  multiframe  structure  is 
Identified  by  FA  set  to  binary  "zero"  within  every  n-th  frame  (statistical 
multiframing).  Within  the  remaining  n-1  frames  this  bit  is  identified  as  a 
space  bit  and  present  to  binary  "one"  as  long  as  unused.  It  should  be  noted, 
that  for  the  reason  of  determined  time  relationship  between  a  frame 
transmitted  and  a  frame  received  by  the  NT,  the  multiframe  structure  can 
easily  be  maintained. 

Note:  In  the  case  of  a  TE  to  TE  connection  which  is  out  of  the  scope  of  this 
recommendation  some  restrictions  are  put  on  the  use  of  the  recommendation. 
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6.  POWER  FEEDING 

6.1  Reference  Configuration 

The  reference  configuration  for  power  feeding  based  on  a  8  pins 
Interface  connector  is  described  in  Fig.  4.  The  use  of  4  access  lead  (3,  4, 
5,  6)  is  mandatory,  the  use  of  the  remaining  4  (1,  2,  7,  8)  is  optional. 

The  reference  configuration  allows  unique  physical  and  electrical 
characteristics,  for  the  Interface  at  reference  points  S  and  T,  which  are 
independent  of  the  choice  of  Internal  or  external  power  cources  arrangements. 

Power  source  1  may  derive  its  power  from  the  network  and/or  locally 
(Including  batteries)  -  Power  source  2  derives  its  power  locally  (Including 
batteries) . 

6.1.1  Functions  specified  at  the  8  access  leads. 

The  8  access  leads,  for  TE  and  NT  should  be  applied  as  follows: 

a)  Access  leads  3-4  and  5-6,  whose  provision  is  optional  are  strictly 
reserved  for  the  bidirectional  transmission  of  the  digital  signal  and  may 
provide  a  phantom  circuit  for  power  transfer. 

b)  Access  leads  1-2  and  7-8,  whose  provision  Is  optional  may  be  used 
for  additional  power  transfer  from  NT  to  TE. 
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c)  Access  leads  1-2  and  7-8,  whose  provision  Is  optional,  may  be  used 
for  power  transfer  in  TE-TE  interconnection.  This  is  not  subject  of  CCITT 
Recommendation. 

Note  1  Power  source  2  -  Provision  of  this  source  is  subject  to  the  decision 
of  Individual  administration. 

Note  2  Where  the  power  source  1  is  provided,  a  mimimun  and  a  maximum  power 
available  from  this  source  on  the  phantom  will  be  specified. 

Note  3  Power  sink  2  is  optional. 

Note  4  Power  source  3  is  not  subject  to  CCITT  Recommendation. 

Note  5  Power  sink  1  is  optional.  Administrations  may  limit  the  use  of  the 
power  from  the  phantom  to  those  terminals  of  providing  a  mimimun  service. 

Note  6  The  numbering  of  leads  in  Fig.  4  does  not  imply  any  assumption  on 
allocation  on  physical  connection. 

Note  7  Maintenance  of  polarity  on  a  wired  pair  cannot  be  guaranteed  in  all 
cases.  This  must  be  taken  into  consideration  for  terminals  drawing  power  from 
7-8  access  leads. 
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6.2  Power  levels  available  from  NT. 


Two  different  situations  are  identified  adative  to  power  feeding. 


a)  Mimimun  power,  P<jc,  available  from  source  1  on  the  phantom  (e.g. 
when  main  powering  is  unavailable  or  not  provided  at  the  NT).  The  value  ^ 
should  be  250mw.  This  may  be  the  only  available  power  in  case  of  emergency. 


b)  Mimimun  power,  Py,  available  from  source  1  on  the  phantom  using 
«»*?*  power  or  an  equivalent  level  of  power  from  the  network  {or  a 
combination  of  local  and  network  power).  The  provision  of  power  greater  than 
Pywlll  be  the  responsibility  of  individual  administrations.  Py'should  be  in 
tne  range  of  0.5W  to  2W,  fiscal  value  is  for  further  study. 


Note  1  Whether  the  power  source  is  provided  as  voltage  or  current 
source  is  for  further  study. 


Note  2  A  nominal  voltage  of  40V  was  coundered  appropriate  when  power 
source  1  Is  supplied  as  a  voltage  source.  If  power  source  1  is  supplied  as  a 
current  source,  the  maximum  voltage  is  for  further  study. 

6.3  Power  levels  available  at  TE. 


The  value  of  power,  extracted  by  the  TE  from  the  phantom  on  access 
leads  3-4  and  5-6  for  some  terminal  capabilities  (e.g.  for  a  mimimum  service) 
should  be  240  MW. 

Note  The  final  values  of  and  P^have  to  be  determined. 
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Study  Group  XVIII 

(Group  of  experts  on  ISDN  matters) 

Kyoto,  14-25  February  1983 

SOURCE  :  CHAIRMAN  -  WORKING*' TEAM  3  -  NETWORK 

TITLE  s  REPORT  OF  WORKING  TEAM  3  -  ISDN  NETWORK  ASPECTS 


1.  INTRODUCTION 

The  terms  of  reference  for  Working  Team  3  were  to*  consider 
all  network  aspects  of  the  ISDN,  namely  those  aspects  covered 
by  Question  1/XVIII  points  B,  D  and  E. 

The  work  was  based  on  the  Munich  report  COM  XVII I/R8  and 
on  the  encouraging  number  of  contributions  which  have  focussed 
on  the  key  network  issues  identified  as  a  result  of  the  earlier 
work.  In  addition,  contributions  and  requests  from  other 
Study  Groups  have  opened  up  further  key  issues  for  initiation 
of  study  at  Kyoto. 


2.  RELATIONSHIP  TO  PREVIOUS  WORK 

The  previous  work  documented  in  COM  XVIII/R8  subdivided 
the  work  into.  Connection  types.  Network  addressing,  ISDN  HRX, 
ISDN  Protocol  reference  model  and  ISDN  Architecture  functional 
model . 


These  sbudivisions  were  retained  for  Kyoto.  As  a  result 
of  the  contributions  received  and  interactions  with  other  Study 
Groups  the  following  additional  subdivisions  were  also  subject 
of  work  at  Kyoto;  Routing,  tariff,  maintenance  principles, 
internetworking  interfaces  and  ISDN  evolution. 

3.  REVIEW  OF  DOCUMENTS 

A  brief  review  of  all  the  documents  considered  by  the 
working  team  is  given  in  Annex  1. 

4.  STRUCTURE  OF  WORK  AT  KYOTO 

The  subdivisions  of  work  for  Kyoto  and  the  documents  rele¬ 
vant  to  each  are  shown  below.  The  work  plan  for  the  meeting  is 
given  in  TDId. 


r 
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(a)  Connection  types  -  Whites  140 (FRG) ,  149 (Canada-BNR) , 

151 (Sweden),  Delayed,  GZ (FRG) ,  HA (FRG) ,  HG(FRG) ,  HH (FRG) , 
IH(FRG),  IK (USA) ,  IL(USA),  IM(USA),  JO (Canada-TCTS) 

TD1(WP  XI/4) 

(b)  ISDN  Architecture  Functional  Models  -  130 (USA),  IA(France), 
JJ(Canada),  JF (Canada-Teleglobe) 

(c)  Network  addressing  -  IF(France),  JA(KDD),  ID(France), 

IH (FRG) ,  JE (Canada-BNR) ,  JL(Canada),  TD425 (SGVII) , 

TD19 (LIASON  RAPP  SGVII/SGXVIII ) 

(d)  ISDN  Protocol  Reference  Model  -  138(SGXVI),  149  (.Canada- 
BNR)  ,  HG (FRG) ,  HI (FRG) ,  HQ (NTT) ,  HR (NTT) ,  IH (FRG) , 

10  (USA)  ,  IT  (Canada-BNR)  ,  TDKWPX1/4),  TD8(WPXI/5),  TD12(Q3/XI) 
JB(KDD),  JP (Canada-TCTS) ,  JY (Australia) ,  KB (Australia) , 

KT(BT),  JC  (KDD)^  TD2(Xl/6) 

(e)  ISDN  HRX  -  IX(COMSAT),  JD(KDD),  TDlO (CCIR) 

4.2  Additional  Sub  divisions  for  KYOTO 

(a)  Routing  -  135(SGII),  136{SGII),  TD5 (SGVII) 

(b)  ISDN  Evolution  -  IB (France),  JW(Australia) 

(c)  ISDN  Maintenance  Philosophy  -  148(SWEDEN),  HD(ECMA), 

HK(ISO) ,  HU (NTT) ,  TD2(SGXI),  TD7(SGVII),  JS (SWEDEN) 

(d)  Internetworking  interfaces  -  TD6(SGVII),  TD12(Q3/XI), 

JR (SWEDEN) 

(e)  Tariff  -  129(SGIII),  TDll(SGIII) 


5.  DRAFT  RECOMMENDATIONS  PREPARED 

The  following  draft  recomcor. .rations  were  prepared  as  do-cr... 
in  the  body  of  this  report. 

I  021X  --  Network  Connection  Tyres  -  Refer  Annex  2.  -W&45 ) 

Draftinq  group  ct lirman  -  '.C.  I.uetchford  (Canada  -  BN? 

I  0210  -  ISDN  Archite'-  ua  Functional  Model  -  Refer  Annex  3  -<T944) 
Drafting  ■  ■•  oup  chairman  -  A.  Roche  (France) 

I  0  310  -  ISDN  Numbering  and  Addressing  Principles  -  ?.er°  r  Annex  4  *(T94  7  * 
Pruftino  croup  chairman  -  n.  Gca-c  USA) 

I  0220  -  IF. ON  Protocol  Reference  Model  -  Refer  Annex  3  ■  (ID "It) 

(■rifting  group  chairman  -  N.nuc  (Australia) 
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6.  CONNECTION  TYPES 

As  a  result  of  the  close  correlation  between  network  connection 

types  and  services  definition,  the  two  subjects  were  considered 
together  in  a  joint  WT3/WT4  meeting  chaired  by  Mr.  pfvffer 
(Switzerland) .  The  work  in  the  joint  meeting  resulted  in  the 
preparation  of  draft  recommendations  on  ISDN  Services  and  on  ISDN 
Network  Connection  types.  The  draft  recommendation  on  Network 
Connection  types  was  subsequently  considered  in  detail  by  the 
WT3  (Network)  group.  The  approved  version  of  the  text  is 
included  as  Annex  2. 

The  Services  recommendation  was  considered  by  WT4. 

With  respect  to  n  x  64  kbit/s  connections. 

■*  S.G.  XVIII  endorses  the  view  expressed  by  WP  Xj/4 
in  Annex  4  (part)  of  Part  II  of  COM  SX.R19.  The  views 
expressed  by  WP  XI/4  are  fully  consistent  with  the  decision 
included  in  COM  XVIII/R8  pages  64-65.  In  addition  SGXVIII 
draw  the  attention  of  SGXI  to  draft  Recommendation  eherlr  nunfcer  . 
network  connection  types." 


7‘  ISDN  Architecture  Functional  Model 
^e  documents  consJ.dered  are  identified  in  paragraph  4. 


onCU^xvTTT/M  ^  -ufficient  material  was  available  based 
d  contributions  to  KYOTO,  to  initiate  a 
draft  recommendation  on  ISDN  architecture  functional  model. 

f°r  *  draft  recommendation  was  to  provide 
fnd!58^andin9  of  the  ISDN  architecture  P 

routing?n?irifretc?0lChaMcteJistiSrmanCe 

implementation  and  shouir^e'c^sILreS^o^rL^^31 

in^wo^arts68**  th#t  th*  dre,ft  reco,nmendation  should  be  prc:  .ro¬ 


ta)  Outline  a  conceptual  view  of  the  ISDN.  This  would  mi1 
together  the  various  draft  reconnendatior.s  .v 

identify  their  network  relationship.  The  oasi-  ro  • 
rules  and  interworking  rules  would  be  include  i  if  r-v  s 
It  would  also  develop  a  functional  architect u-o  •  1 1 r 
indooondanl  of  implementation  arranae-ent s .  T‘:is  . 
coaid  nc  bisod  on  document  JJ  .Canada)  with  t  ;  • 

(Pranc-'l  used  for  the  introduction. 


(b) 


A:1  example  of  how  the  needs  of  the  :  c.c’ic-ii  rV;  •:  - 

be  met.  The  recommendation  should  be  indeoendont 
physical  architecture. 

Tne  owr:>!o:-|  54  for  ii.forr.it.  m  — -r  ■ 

f  irtljor  c  ontributions  tc  • -k  •» 

in  sort  inn  (a>  .  r*.  w nr.  i\n-rc£  ’  ’ 

( r  l  <1 0^'*: )  C  Vuld  lu?  ’iSc.'rt  ,i  blSl>  •  m;  .Jj  .  •  •  ;  . 


of 


;  0“  ■»  ■ 


A  drafting  group  was  set  u©  under  the  chairmanship  of  Mr. 

V  (F'r-'ne.  )  *  pr.'U.trc  r  drift  n  .riri.tin1!. 

*'!  draft  r  centre,  t ;  1  a  1 1  on ,  IFT.  Ar.-i-. . ;  rt.iTc  r..ne*  nl 

is  included  .i«s  Annoy  3.  #3  3  - 
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The  working  team  succeeded  in  establishing  a  first  version  of  a,Recommendation 
which  Is  divided  in  two  parts: 

-  functional  model, 

-  architectural  model 

It  was  understood  that  this  Recommendation  should  not  imply  or  preclude  any 
type  of  implementation.  This  objective  should  be  kept  in  mind  when  further 
improvements  of  the  draft  text  are  undertaken.  The  draft  Recommendation  is 
attached  as  Appendix  1  of  this  Report. 

The  Working  Team  was  of  the  opinion  that  this  Recommendation  should  be  placed 
before  the  Recommendations  dealing  with  protocols  models  and  HRX's  and 
therefore  proposes  to  number  it  10210. 

During  the  discussion,  the  working  team  was  not  able  to  find  a  satisfactory 
definition  for  the  "target  ISDN".  This  concept  was  therefore  given  up. 

The  W.T.  noted  that  -  in  some  countries  -  a  coustomep  network  may  be  connected 
to  more  than  one  local  network  and  possibly  more  than  one  transit  network. 
However,  note  was  also  taken  of  the  following  statement,  contained  in  D.C.  JF 
from  Canada. 

"An  unrestricted  capability  for  user  selection  could  result  in  some 
end-to-end  connections  with  "round-about"  routings  not  envisaged  in 
network  management  arrangements  and  not  necessarily  meeting  CCITT 
Recommended  service  criteria.  To  avoid  potential  difficulties  of  this 
type  another  general  principle  is  needed  as  follows: 

If  a  user  is  to  he  permitted  selection  of  international  routes,  this 
selection  must  be  restriced  to  the  alternative  combination  of  routes, 
services  and  characteristics  between  originating  and  terminating 
countries  as  bilaterally  agreed  between  the  concerned  Administrations 
(In  consultation  with  their  RPOA)". 

It  was  also  noted  that  the  definitions  of  "reference  configurations", 
"funcitonal  grouping",  "reference  points"  (see  Annex  1  -  Part  B,  section  1) 
were  basically  Identical  to  the  corresponding  definitions  settled  by  draft 
Rec.  I XXX.  It  was  agreed  that  these  definitions  should  be  further  shifted  out 
both  Recommendations  I  0210  and  IXXX  and  inserted  in  a  separate  Recommendation 
applying  to  the  overall  I  series. 
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8.  NETWORK  ADDRESSING 

The  contributions  are  identified  in  paragraph  4 


It  was  agreed  that  guidance  on  numbering  and  addressing  principles 
for  the  ISDN  are  urgently  needed  to  help  progress  the  work  in  other 
Study  Groups.  It  is  not  the  task  of  SGXVIII  to  prepare  a  number¬ 
ing  plan;  this  task  is  the  responsibility  of  Study  Group  II  who 
do  however  requrie  the  advice  of  Study  Group  XVIII  on  the 
requirement  of  ISDN  numbering  and  addressing  principles. 

it  was  agreed  that  sufficient  material  was  presented  to  the 
meeting,  together  with  the  studies  already  documented  in  COM  XVIII/R8, 
to  prepare  a  draft  recommendation  on  Numbering  &  Addressing  Principles 
for  the  ISDN.  The  following  were  identified  as  the  key  issues  on 
which  the  views  of  SGXVIII  should  be  expressed  in  the  draft  re¬ 
commendation  ;  - 

(a)  Digit  System  i.e.  base  10,  base  12,  base  16  etc. 

(b)  Separate  routing  information  from  address  information 

(c)  Application- and  definition  of  Service  Indication  Code (SIC) 

(d)  Access  to  services  as  well  as  terminal  addressing 

(e)  Interworking  with  private  networks 

(f)  Interworking  with  dedicated  networks 

(g)  Identify  and  define  sub -addressing  needs 

(h)  Addressing  for  multi  function  terminals  e.g.  Single 
directory  number  followed  by  SIC  or  alternatively  u  1 1 : 1. 1 
directory  numbers. 

(i)  Idendify  at  which  point  in  the  address  does  network 
posibility  terminate  and  charging  commence. 

It  was  agreed  that  the  draft  recommendation  would  :- 

-  follow  OS  I  Layering  Principles  where  possible  ?nd  would  ;.:s 
on  the  Layer  3  addressing. 

-  concentrate  on  the  terminal/network  aspects  ratr.or  tht:. 
the  user/terminal  human  interface. 

A  drafting  group  was  set  up  under  the  chairmanship  of  Mr.  S-ur  VS-. 

to  prepare  a  draft  recommendation.  . 

The  preliminary  drart  recommendation.  Numbering  and  Addressing 
principles  in  the  ISDN  is  included  as  Annex  4. 

\  !.-i  r.i  strations  and  other  Study  Grouos  are  rogues  ted  to  provide 
co-  i:\cnts  on  the  draft  so  that  views  may  bo  timed  in  the  re¬ 
commendation  before  the  end  of  the  current  study  period. 
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9.  ISDN  PROTOCOL  REFERENCE  MODEL' 

Contributions  are  identified  in  paragraph  4. 

The  need  for  a  protocol  reference  model  was 
confirmed  as  essential  input  to  signalling  design  work,  network 
control,  signalling  performance,  addressing  etc. 

Discussion  of  the  many  contributions  received  indicated 
two  stages  to  the  work. 

(a)  Development  of  an  overall  protocol  reference  model. 

This  model  to  be  tested  against  a  number  of  specific 
examples  such  as  connection  types. 

(b)  Iteration  of  the  many  network  control  functions 
identified  with  the  basic  model  to  include  more  detailed 
results. 

Following  detailed  discussions  on  the  contributions  it  was 
agreed  that  a  preliminary  draft  recommendation  on  the  overall 
protocol  reference  model  could  be  drafted.  Potential  differences 

between  the  protocols  as  seen  at  the  user/network  interface  and 
the  protocols  as  seen  within  the  network  were  identified. 


It  was  agreed  that  document  KB  (Australia)  togetner  wAv.*» 
C0MXVIII/R8  and  other  imputs  could  be  used  as  the  basis  for  the 
draft  recommendation. 

A  drafting  group  was  set  up  under  the  chairmanship  of 
Mr.  Due  (Australia).  It  was  agreed  that  the  work  of  the  draft jug 
group  in  preparing  a  draft  recommendation  on  ISDN  Protocol 
reference  model  should  focus  on 

(a)  Data  Protocols  -  the  integrity  of  layers  1-7  would 
probably  be  maintained  across  the  network. 

(b)  Signalling  protocols  were  subdivided  into 

(i)  Transmission  of  address  informations  :  in  t  . 
case  a  potential  discontinuity  between  inter:. 

3  and  7  exists  between  access  and  neM.v'k 
signalling. 

(ii)  Routing  cf  address  informat  ion  through  *■ 
signalling  network  :  export'  i  to  nr nta  ' er.' 

integrity  of  ’.aver  3. 

(iii)  Network  control  information  :  ;'.t  i 
needed  to  determine  the  impact  or  \r.  *  in  •  -,ev 
ot  layers  across  the-  no*  v.*o»  k . 

(c)  Transmission  of  end  user  to  end  lu.er  i n format  ion . 

(d)  Testing  of  the  basic  model  by  application  of  as  many 
connection  types  as  possible. 


i 
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The  resulting  draft  recommendation  is  included  in  Annex  5. 

It  was  agreed  that  the  network  control  functions  should  be 
iterated  with  the  model  developed  in  Annex  5  as  a  next  step. 

To  initiate  this  process  a  list  of  the  control  functions  identi¬ 
fied  data  ia  alsu  inctudud  in  Annex  SL  _ 

Administrations  ana  other  study  groups  are^requested  to 
take  note  of  the  procedures  and  submit  contributions  to  progress 
the  work  at  the  June  1983  meeting  of  SGXVIII. 


10.  ROUTING 

Contributions  are  identified  in  para.  4..  *nd  iuviewed'i.rr 
Annex  IT 

The  revision  of  the  telephony  routing  plan  re¬ 
commendation  E171  to  E  17X  by  Study  Group  II  was  noted. 

Also  that  SG  VII  were  revising  recommendation  X  110  to  take 
account  of  the  ISDN. 

It  was  a9teed  that  it  was  too  early  to  provide  definitive 
advice  from  SG  XVIII  on  ISDN  routing  principles.  The 
following  action  was  recommended. 


(a)  To  forward  draft  recommendations  I  0210-ISDN 
Functional  Architecture  Model  and  I  0310- 
ISDN  Numbering  and  Addressing  Principles  to 
Study  Groups  Hand  VII  to  indicate  the  current 
views  of  SG  XVIII. 

(b)  To  suggest  to  SGII  that  the  current  routing 
plan  for  telephony  may  not  be  sufficiently 
flexible  for  the  ISDN.  A  copy  of  figure  1 
(Page  3)  TD  5  (Report  of  SG  VII)  should  he 
forwarded  to  SG  II  as  an  indication  of 
current  routing  problems  encountered  in  tint  ! 
networks. 

(C)  To  indicate  to  SG  II  chat  in  the  vi>  <>i 

SG  XVIII,  network  routing  is  closely  associated  with 

numbering  and  addressing.  It  is  th«-  '•  i  •,%  >  . 

SG  XVIII  that  numbering  and  address i  r.  :  *• 

should  have  hinher  priority  than 


L 
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11  ISDN  EVOLUTION 

The  contributions  are  identified  in  para.  4  and  reviewed  in 
Annex  1.  The  difference  between  the  ISDN  Architecture  functional 
model,  which  would  include  interworking  arrangements  leading  to 
an  ISDN^and  a  separate  recommendation  on  ISDN  evolution  was  discussed. 

It  was  agreed  that  interworking  questions  as  identified  in 
document  IA(France)  would  be  included  in  the  draft  recommendation 
(I  0210)  ISDN  Architecture  functional  model. 

It  was  also  agreed  however  that  principles  of  evolution  need 
to  be  stated.  Such  principles  may  become  subject  of  a  new  draft 
recommendation  on  ISDN  evolution. 

It  was  agreed  that  the  principles  given  in  document  JW (Austral  i.i ) 
could  form  the  basis  for  a  preliminary  set  of  evolutionary  principles, 
in  addition  to  these  already  included  in  recommendation  I 
0010  (ISfc'NS).  £> 

After  some  discussion  the  first  set  of  ISDN  evolution  principle:; 
were  agreed  as 

(a)  as  a  telephony  IDN  evolves  it  will  be  enhanced  by  appropriate 
switching  and  signalling  intelligence  to  provide  a  multi¬ 
services  inter-exchange  capability  (i.e.  a  multi-services  IDN) . 


(b)  Digital  transmission  will  be  established  in  the  dl6tr'.t*it  l  >n 
network  to  provide  digital  customer  access  to  service 
networks.  Where  technically  and  economically  Justified, 
integrated  services  access  will  be  established. 

(c)  Developmental  steps  will  be  checked  for  consistency  with  the 
ISDN  concept.  Wherever  practicable,  network  enhancements  will 
be  based  on  internationally  accepted  standards  for  ISDN. 

(d)  Existing  and^ojj.'y^  «Jjo  new  services  will  be  supported  by 
service-dedicated  networks  while  these  continue  to  provide 
efficient  solutions. 

(°)  Interworking  with  dedicated  networks  will  be  progressively 
established  as  appropriate  to  enable  optimum  usage  of  plant  and 
effective  penetration  of  services  as  an  ISDN  evolves 
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(£)  ISDN  access  may  also  be  used  as  a  leased  line  access 

to  allow  a  terminal  to  access  a  leased  line  or  private 
network. 

ISDN  evolutionary  principles  should  discriminate  between 
those  functions  which  must  be  included  in  the  network  from 
day  1  of  an  ISDN  and  those  network  functions  which  will  be 
inLroduced  progressively  as  an  ISDN  evolves.  For  example 
network  support  for  the  channel  structures  at  ISDN  interfaces 
may  evolve  from  partial  support  to  full  support,  possibly  in¬ 
volving  the  use  of  hybrid  access  arragements.  In  addition, 
network  features,  such  as  user/network  signalling,  may  be  provided 
initially  in  a  limited  way,  and  evolve  towards  full  capability. 


12.  MAINTENANCE  PHYLOSOPHY 


The  objective  in  considering  maintenance  under  this  question 
was  to  prepare  some  early  maintenance  philosophy  on  the  ISDN  as 
preliminary  input  to  the  study  under  question  12/XVIII.  It  was 
agreed  that  ongoing  ISDN  maintenance  study  would  be  carried  out 
under  question  12/XVIII.  Question  1/XVIII  would  provide  ISDN 
network  inputs  as  required. 

The  importance  of  early  consideration  of  maintenance  issues 
for  the  ISDN  was  enphasized  by  the  working  team. 

It  was  agreed  to  extract  the  ISDN  maintenance  objectives 


.QhieeUvee  ■ 

In  order  to  try  and  meet  the  overall  objective  a  number  of  subsidiary  aims 
have  been  identified  for  the  networks 


(a) '  To  make  the  network  highly  reliable  so  that  the  number  of  failures  . 

occuring  is  low. 

(b)  To  incorporate  where  technically  and  economically  feasible  techniques 
that  minimise  the  effect  of  failures  on  service. 

(c)  To  rapidly  detect  failures  that  effect  secvice  and  to  indicate  them  to 
the  maintenance  staff.  The  intention  is  to  detect  failures  before  the 
customer  does,  so  that  corrective  action  can  be  initiated  in  advance 

of  the  customer  complaining.  Also  if  the  customer  complains  he  can  be 
advised  that  corrective  action  is  already  being  taken. 
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(d)  To  incorporate  facilities  to  enable  the  failure  to  be  approximately 
located  by  the  maintenance  staff  so  that  failure  clearance  is 
achievable  by  a  single  visit. 

( e)  To  provide  an  appropriate  maintenance  organisation  and  levels  of 
staffing  such  as  to  achieve  goals  for  out  of  service  and  repair 
times  set  by  the  administration. 

(f)  To  base  as  a  .first  step  the  requirements  on  the  use  of  a  simple  NT 
(only  comprising  level  1  functions),  which  leads  to  a  basic  set  of 
requirements. 

(g)  Intelligent  NPs  (e.g.  PABX,  LAN  gateway)  are  not  for  this  moment 
taken  into  consideration,  but  are  for  future  consideration  of 
additional  sets  of  requirements. 

Some  of  the  more  critical  maintenance  functions  are  identified 
in  document  JS (Sweden)  the  relevant  facts  of  which  are  included 
as  Annex  7. 

Remote  testing  - 

One  of  the  more  contentious  maintenance  issues,  that  of 

remote  testing  for  ISDN  customer  terminal  equipment  was  identified 

in  documents  HD(ECMA),  HK(ISO),  HU (NTT)  and  TD19. 

After  a  lively  discussion  on  the  topics  the  following  preliminay 
agreement  was  reached 

(a)  Test  loop  back  arrangements  at  the  network  side  of  the 
user/network  interface  ie.  at  NTl  or  NT12,  should  be  a 
mandatory  requirement  for  ISDN  network  termination 
equipment. 

(b)  Test  loop  back  arrangements  at  the  user  side  of  the  user/ 
network  interface  ie.  at  TE,  TA  and  possibly  NT2 ,  should 
be  the  subject  of  further  study. 

(c)  Activation  of  the  test  loop  back  arrangements  at  the  net¬ 
work  side  of  the  user/network  interface  would  be  a  layer 
1  function;  however,  the  control  of  test  loop  activation 
over  the  line  transmission  from  the  local  exchange  ie. 
how  such  control  was  to  be  effected  eg.  using  house¬ 
keeping  bits  in  the  frame  structure,  was  for  further 
study. 

(d)  The  possible  activation  of  the  test  loop  back  feature  on 
the  network  side  of  the  Usei/network  interface  by  a  user 
remotely  via  the  network  should  be  considered  for  further 
study.  However,  any  such  activation  should  only  be  permit¬ 
ted  when  under  supervision  of  the  network. 

Note;  In  the  event  that  remote  activation  of  the  test  loop 
back  feature  is  agreed,  Study  Group  XI  should  La 
advised  of  the  additional  si  anal  ling  requirement 
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(e)  The  security  aspects  of  remote  activation  of  the  test  loop 
back  feature  on  both  sides  of  the  user/network  interface 
by  users  should  be  taken  fully  into  account  eg.  to  pre-' 
vent  unauthorised  manipulation  of  both  use  and  network 
equipment.  Possibly,  such  remote  activation  should  only 
be  allowed  while  the  user  is  in  a  date  transfer  phase. 


13.  ISDN  -  HYPOTHETICAL  REFERENCE  CONNECTION  (HRX) 


It  was  agreed  that  further  development  of  the  HRX  for 
ISDN  should  be  pursued  under  question  9/XVIII.  As  input  to 
question  9/XVIII  the  meeting  confirmed  the  preliminary  informa 
tion  given  in  COMXVIII/R8  namely  - 


(a)  The  HRX  for  the  ISDNshould  take  account  of  the  /£ 
_ _ _ _ _  network  down  to  the£§|ta\  interface  reference^  point.  (~- 

„  .  ■  -  v  vY  r- 

(5)  There  may  be  a  number  of  HRXs  needed  to  cover  mixed  / 
— - - -  interworking  between  an  ISDN  and  dedicated  networks.  ' 


Additionally  it  was  agreed  that  development  of  the  ISDN  - 
HRX  should  take  account  of  the  revised  routing  plan  for  telephony 
recommendation  E17X  and  the  revised  routing  plan  for  data 
recommendation  X110. 

Two  contributions  were  also  noted  which  introduced  the 
concept  of  satellite  equivalent  distance  (SED) ;  this  concept 
might  be  useful  in  the  study  of  HRX  for  ISDNs. 

It  was  agreed  to  monitor  the  ISDN-HRX  progress  and  input  any 
relevant  ISDN  network  views  as  appropriate. 


All  documents  considered  at  the  meeting  on  this  topic 
should  also  be  submitted  to  question  9/XVIII  for  consideration 
at  the  Geneva  meeting  in  June  83. 


Internetworking  Interfaces 


The  working  team  agreed  that  internetworking  interfaces 
is  likely  to  become  one  of  the  more  -urgent  issues  during  the 
next  few  years.  Major  emphasis  has  focused  to  data  on  the 
•user/network  interface.  There  is  growing  recognition  that 
network  to  network  and  network  to  vendor  (which  may  also  be  a 
network)  interfaces  will  become  equally  important. 


Administrations  are  urged  to  submit  further  contributions, 
in  particular  to  identify  which  internetworking  interfaces  (if 
any)  should  be  subject  to  CCITT  recommendations. 


One  contribution,  JR(Sweden)  identified  two  such  potential 
internetworking  interface  issues.  This  contribution  is  included 
as  Annex  8  and  the  attention  of  Study  Group  XVII  and  VII  is 
drawn  to  this  interworking  issue. 

15.  TARIFF 

The  objective  in  considering  tariff  under  question  1  was 
to  identify  a  reply  to  SGIII  as  requested  in  COMXVIII/129 . 

It  was  agreed  that  two  draft  recommendations  10210  -  ISDN 
Architecture  functional  Model  and  10310  -  ISDN  Numbering  and 
Addressing  Principles  be  forwarded  to  SGIII  for  information. 


1 
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16.  CALL  SUPERVISORY  PRINCIPLES 


There  was  insufficient  time  to  study  the  full  contents  of  the 
reapporteurs  Report  on  question  3/XI  (Report  of  Bournmouth  [England] 
meeting).  The  following  comments  will  respect  to  call  supervisory  tones  are 
offered  for  consideration  key  WP  XI/6. 

Given  the  possibility  of  different  call  supervisory  signals  being  presented  to 
a  caller  at  the  human-machine  interface  depending  on  whether  a  call  is  totally 
intra-ISDN  or  involves  Interworking  with  a  non  ISDN  network,  it  is  requested 
that  Study  Group  XI  consider  for  further  study  the  following  principle  for 
adoption: 

It  shall  be  a  principle  of  an  ISDN  that  there  shall 
be  consistency  in  the  call  supervisory  signals  as 
perceived  by  the  caller  at  the  human-machine  interface.  This 
consistency  shall  apply  within  a  class  of  calls  (eg.,  voice 
calls,  data  calls,  etc.),  not  necessarily  across 
classes  of  calls. 

This  principle  is  being  proposed  to  avoid  the  undesirable  possibility  that, 
for  example,  a  voice  call  that  originates  on  an  ISDN  but  terminates  on  a  non 
ISDN  network  might  return  audible  ringing  to  the  caller,  whereas  a  completely 
intra  ISDN  voice  call  might  not  produce  audible  ringing. 

In  consideration  of  this  consistency  principle,  attention  should  be  given  to 
the  location  of  the  functions  to  be  performed  in  order  to  minimize  overall 
cost  to  the  customer.  For  example,  should  every  terminal  be  equipped  with  a 
ringing  tone  generator,  or  should  a  B  channel  be  cut  through  to  the  local 
exchange  during  call  set-up  so  that  audible  ringing  can  be  provided  to  a 
caller  of  a  voice  call  that  does  not  involve  Interworking  with  a  non  ISDN 
voice  notwork?  There  are  significant  human  factors  issues  that  should  be 
considered  by  Study  Group  XI  when  developing  its  signalling  procedures  that 
will  apply  to  voice  ad  non  voice  calls  made  over  an  ISDN  when  interworking 
with  non  ISDN  networks  result  in  different  call  handling  procedures. 
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WHITE  documents 

NO. 83  (Hungary)  -  Proposes  amendments  is  G800  and  G900 

series. 

NO. 114  (WP  11/3)  -  Already  considered  in  the  Munich  meeting. 

NO. 128  (SG  XI)  -  A  number  of  SGXI  reports  are  referenced 

for  the  interest  of  SGXVIII.  It  is 
believed  that  most  of  the  referenced 
reports  have  been  superseded  by  temp¬ 
orary  documents  refering  to  later  meet¬ 
ings  of  SGXI  Working  Parties.  The  ad¬ 
vice  of  the  Rapporteur  for  liasion  bet¬ 
ween  SGXI  and  SGXVIII  is  requested  to 
identify  any  specific  network  issues 
not  covered  in  temporary  documents. 

NO. 129  (SGIII)  -  Provides  SGIII  results  of  an  ISDN 

questionaire  and  requests  SGXVIII  to 
provide  input  on  the  definition  of  the 
ISDN  to  SGIII.  Some  preliminary  in¬ 
dications  of  the  tarriff  parameters 
relative  to  the  ISDN  are  given. 

NO. 130  (U.S.A.)  -  Suggests  an  ISDN  internetworking 

Philosophy  involving  national  and 
international  network  selection. 

NO. 135  (Special  Rapporteur  Question  13/11)  -  Provides 
SGII  views  on  ISDN  routing  arrangements  and  proposes 
a  new  version  of  Recommendation  E171,  currently  known 
as  E17X.  SGXVIII  must  provide  inputs  to  the  SGII 
studies. 

NO. 136  (SGII)  -  AS  135  above.  Requests  SGXVIII  refer¬ 
ence  to  draft  recommendation  E17x- 

NO. 138  (SGXVl)  -  Suggests  that  echo  control  in  an  ISDN 
be  located  in  digital  voice  terminals. 

NO. 140  (FRG)  -  Notes  that  w  information  type  is  n  x  8 
channels  with  digital  sequence  integrity  not  provided 
by  the  network'. 

NO. 146  (Rapporteur)  -  Identifies  network  issues  and 
calls  for  contributions. 
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(to  the  report  of  Working  Team  1) 


REVIEW  OP  CONTRIBUTIONS 


ANNEX1-2 


No. 148  (Sweden)  -  Suggests  network  objectives  for  network 
maintenance  in  an  ISDN  and  some  provisional  allocation 
of  maintenance  function  responsibilities. 

NO. 149  (Canada-BNR)  -  proposes  a  mapping  of  access  in¬ 
formation  types  to  network  connection  types  as  a  basis 
for  discussion  of  end  to  end  connections. 

i 

No. 151  (Sweden)  -  Categorises  services  units  bearer  ser¬ 
vices  and  communication  services  and  suggests  the  re¬ 
lationship  to  network  functions. 


Delayed  Documents 

GZ  (FRG)  -  Suggests  replies  to  questions  raised  by  WPXI/4 
on  access  channel  structures  and  sub  channels  in  a  B 
channel.  The  relation  to  network  connection  types  needs 
to  be  established.  Should  also  be  considered  by  Work¬ 
ing  Teams  1  and  6. 

HA  (FRG)  -  Recommends  that  autonomous  subchannels  in 
the  B  channel  are  not  justified  and  proposes  a  response 
to  WPXl/4  to  that  effect  confirming  previous  view  ex¬ 
pressed  in  COM  XVIII/R8 . 

HC  (FRG)  -  Proposes  an  evolution  of  the  access  network 
and  network  interfaces.  Also  provides  some  Parameters 
for  technical  implementation  at  the  S  feference  point. 

Should  also  be  considered  by  Working  Teams  1  and  2 . 

HD  (ECMA)  -  Expected  to  provide  some  guidance  on  net¬ 
work  maintenance  philosophy.  Text  not-yet-seen. 

HG  (FRG)  -  Describes  requirements  for  end  to  end  signal¬ 
ling  with  particular  reference  to  PABXs.  Switched  Virtual 
Circuits  are  proposed  for  end-end  signalling  matters  than 
datagram  type  messages.  An  identifier  for  differentiat¬ 
ing  between  link  by  link  and  end  to  end  signals  is  re¬ 
commended.  A  quasi  permanent  link  between  PABXs  is  sug¬ 
gested  to  provide  signalling  to  set  up  B  channel  connec¬ 
tions  . 

HH  (FRG)  -  Examines  delay  performance  and  priority  of 
signalling  information  over  the  D  channel.  Applicable 
to  network  studies  in  the  relationship  to  the  use  of 
the  D  channel  for  packet  connections  and  the  impact 
on  signalling  delay  performance. 

HI  (FRG)  -  Examines  the  need  for  a  supervisory  function 
on  the  signalling  capability  across  the  access  inter¬ 
face.  To  confirm,  for  example,  the  ability  of  the  signalling 
to  clear  down  a  connection. 
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HK ( ISO)  -  Draws  the  attention  of  SGXVlii  to  the  potential  problem 
of  automatic  calling  units.  * 

HQ  (NTT)  -  Discusses  methods  for  providing  compatibi¬ 
lity  between  called  and  calling  terminals.  Three  alter¬ 
native  network  examples  are  proposed. 

HR  (NTT)  -  Dicusses  signalling  protocol  arrangements  for 
connections  through  a  PBX.  The  impact  on  network  call 
control  needs  to  be  examined. 

HU  (NTT)  -  Examines  issues  related  to  loop  back  test¬ 
ing.  Provides  input  to  the  establishment  of  an  ISDN 
network  maintenance  philosophy. 

IA  (France)  -  Proposals  for  a  draft  recommendation-  on 
the  functional  architecture  of  ISDN.  Text  not  yet  seen. 

IB  (France)  -  Discusses  principles  of  ISDN  and  evolution 
from  existing  networks.  Presents  a  draft  protocol  for 
Recommendation  10040  (currently  G705) . 

ID  (France)  -  Proposals  for  an  international  numbering 
plan. 

IF  (France)  -  Considerations  on  intermediate  channel 
structures. 

IH  (FRG)  -  Portability  and  compatibility. 


II  (FRG)  -  Provisionally  allocated  to  WT  3.  SUggest 
more  applicable  to  WT  1  . 

IK  (USA)  -  Defines  the  64kb/s  circuit  switched  network 
connection  by  a  selection  of  attributes.  Includes 
some  features  related  to  network  control  e.g.  trans¬ 
mission  path  selection ,  alternate  voice/data  connection 
etc. 

IL  (USA)  -Defines  the  64  kb/s  non  switched  (leased) 
connection  in  similar  format  to  IK. 


IM(usa'  Discusses  connections  between  the  access  and  network 
for  non  switched  (leased)  64  kb/s  bearer  service.  Use  of 
sub  rate  channels  within  the  B  channel  are  proposed. 

10  (USA)  -  Introduces  the  concept  of  multi  media  calls  and 
addresses  the  different  categories  of  call  under  multi  media 
consideration.  Network  control  aspects  of  multi  media  are 
considered. 

IT  (Canada  bn  R)  ~  Categorizes  information  arriving  at  the 
exchange  to  help  identify  level  3  addressing  requirements  in 
the  network , ±9  support  all  level  7  addressing  between  terminals. 
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JA(KDD)  -  Suggests  requirements  for  an  international  ISDN  numbering 
plan.  Analyzes  E163  and  X121  for  their  suitability  for  the  purpose 

JB(KDD)  -  Discusses  the  need  for  an  SIC  in  the  ISDN.  Some  examples 
of  application  are  given. 

JC(KDD)  -  Proposes  a  mapping  of  information  types  to  network 
connection  types. 


JE (Canada  -  BNR)  -  Develops  ideas  on  the  interaction  between 
public  ISDN  and  private  ISDN  numbering. 

JF (Canada  -  Teleglobe)-  Addresses  the  issue  of  international 
network  selection  by  users. 

JJ (Canada)  -  A  usual  method  of  describing  the  ISDN  functional 
architecture  is  proposed. 

JL (Canada  -  TCTS)  -  Discusses  options  for  access  to  new 
services. 

JO (Canada  -  TCTS)  -  Examines  application  of  connection  types 
to  new  services  implementation. 

JP (Canada  -  TCTS)  -  Identifies  network  responsibility  in  deter¬ 
mination  of  call  completion. 

JR(Sweden)  -  Identifies  some  interworking  problems  ISDN/analog 
telephony. 

JS (Sweden)  -  Suggests  a  maintenance  philosophy  for  the  ISDN. 

JW(Australia)  -  Presents  some  principles  for  ISDN  evolution. 

JY (Australia)  -  Discusses  user  control  of  alternate  voice/data 
connections. 

JZ (Australia)  -  Implications  of  32  kbit/s  on  network  connections 
and  control. 

KA(Australia)  -  Discusses  sub  64  kbit/s  connections  in  ISDN. 

KB (Australia)  -  Develops  some  concepts  towards  a  network 
protocol  model . 

KT(BT)  -  Identifies  network  issjes  with  change  of  state  of  a 
call  after  connection. 

Temporary  Doc.  19  -  (Liaison  rapporteur  SGVII/SGXVIII) 

Identifies  specific  issues  raised  by  SGVII  to  SGXVIII. 

Working  Document  (WT3)  -  Liaison  rapporteur  (SGXI/SGXVIII) 
Identifies  specific  issues  raised  by  SGXI  to  SGXVIII. 

IX  (COMSAT)  -  Describes  an  approach  to  ISDN  HRXs. 

JD  (KDD)  -  Describes  an  approach  to  ISDN  HRXs. 


ANNEX  2  (to  the  report  of  Working  Team  3)  A.  107 
TITLE :  DRAFT  REC0MMENDATI0N-I.3lX-.TRnM  Mg'rwnRg  rnuNFrTTQM  tvpfc 


Considering  that 

-  the  ISDN  concept  is  described  in  Rec.  G705 

-  the  ISDN  functional  architecture  model  is  described  in 
draft  Rec.  10210 

-  the  ISDN  Protocol  reference  model  is  described  in  draft 
Rec.  10220. 

-  Services  provided  by  the  ISDN  are  described  in  draft  Rec. 

the  ISDN  requires  a  limited  set  of  network  connection  types  to 
support  ISDN  services. 


1.  BASIC  CONCEPT  OF  NETWORK  CONNECTION  TYPES 


Services  provided  by  an  ISDN  are  provided  to  the  user  and 
are  the  users  perception  of  the  network  capabilities.  Network 
connection  types  are  provided  by  the  ISDN  network  to  support 
ISDN  services. 

ISDN  services  are  provided  to  the  user  and  are  the  users 
perception  of  the  network  capabilities.  Network  connections 
are  provided  by  the  ISDN  network  to  support  ISDN  services. 

To  provide  services  to  the  user  the  ISDN  will  need  to  provide 
a  limited  set  of  connection  types  across  the  network  oetween  S/T. 
reference  points. 

The  concept  of  network  connection  types  includes 

-  connection  means  e.g.  transmission) 

-  control  functions  &  protocol 

-  operational  functions  (e.g.  maintenance) 

The  concept  is  shown  in  figure  1. 


S/T 


(control  FCNSl 


connection 


[operations  FCNS| 


Fig.  1  -  Network  Connection  Tvpe  Concept 
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An  ISDN  is  intended  to  provide  a  limited  set  of  network 
connection  types. 

Network  connection  types  may  be  described  as  the  ISDN  network 
capability  to  support  ISDN  bearer  services  and  layers  1-3  of 
ISDN  alpha  and  telecommunications  services  (refer  draft 
-  Rec.  I  (services).  This  definition  is  illustrated  in  figure  2. 

Services  may  alternate  and  therefore  may  require  two  (or  more)  con- 
nection  types  during  a  simple  call,  for  example  in  an  alternate  voice/ 
data  service . 


SERVICE  NEEDS 


NETWORK  INCLUDES 


Figure  2  -  SERVICE/  CONNECTION  TYPE  RELATIONSHIP 
2.  CHARACTERIZATION  OF  NETWORK  CONNECTION  TYPES 


Network  connection  types  may  be  characterised  by 

-  Transmission  capabilities  e.g.  bit  rate 

-  Performance  e.g.  -  Transmission  Performance 

-  Switching  and  Signalling  Performance 

-  Traffic  Performance 

-  Availability  etc. 

-  Mode  of  Switching  e.g.  circuit  or  packet 

-switched  or  non-switched 


LIMITED  SET  OF  NETWORK  CONNECTION  TYPES 

The  ISDN  may  include  the  capability  ....  •  . 

network  connection  tvne=  . , ,  to  Pr°vide  the  following 

considered  w  Sa  full?  duol^1^t"°r,:.^nnection  *»«  »« 

performance  (reference  Paraa?aoh2?f^  ”1Se  stated-  The 
requires  further  slCdy  Para9raph  2)  f°r  connection  types 
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3.1.  CIRCUIT  SWITCHED  CONNECTION  TYPES 

3.1.1  Transparent  64  kbit/s  Connection  types 

These  connection  types  will  maintain  bit  sequence  integrity 
between  two  end  users.  The  transmission  performance 

should  be  in  accordance  with  Pec.  G821. 

••  ••  •  . . 

These  connection  types  may  be  - 

(a)  Circuit  switched  on  a  call  by  call  basis 

(b)  Circuit  switched  on  a  demand  basis 
(semi- permanent  switched) 

(c)  Non  switched  or  leased 


NOTE:  Initially  these  connections  may  provide  56  kbit/s  bit  sequence 
integrity  between  two  end-users  in  some  countries. 

3.1.2  Non-transparent  connection  types 

Non  transparent  connections  to  support  virtual  analogue 
bearer  services  (e.g.  4KHz  voice). 

These  connections  may  include  bit  manipulation  and  will 
not  provide  bit  sequence  integrity. 


These  connection  ‘types  may  be  - 

(a)  Circuit  switched  on  a  call  by  call  basis 

(b)  Circuit  switched  on  a  demand  or  semi  permanently 
switched  basis 

(c)  Non  switched.. or  leased 


The  performance  of  these  connection  types  is  for  further  studies. 


3.1. *3  'Sub  ratev  connections  at  8  Kbit/s,  16Kbit/s  and  32Kbit/.s. 

!hcoc-  c'liin  — 1  11  '*~  1  *~  f nrr h»r  fitnn**. 


f4m  'Hig** 


'  -  f/J:  >  tr'Mfs 


i  ■  - 


3.2 


.2  'packet  SWITCHED  CONNECTION  TYPES 


Packet  switched  connection  types 
data  connections  may  be  :- 

3.2.1  Switched  virtual  circuits^ 

3.2.2  Datagrams 

,  Permanent  virtual  circuits 


for  the  support  of  packet 


l..r  ^  yZZ* 


Connections  at  the  S/T  interface  will  use  the  B  channel 
or  the  D  channel.  Connections  may  be  established  from  B  or  D 
channels  to  :- 


a)  A  called  B  channel  **4=-  (r4~klJi  L/u 

b)  A  called  I)  channel  -at.  bfi ~'ktri:u/a 

c)  Other  called  packet  mode  DTE's  via  a  PHF  or 
connected  PSDN,  at  speed  supported  by  X.25. 

Performance  of  these  connection  types  is  for  further  study. 


3.3.  BROAD  BAND  CONNECTION  TYPES 
These  connection  types  and  their  reference  are 


for  further  study. 
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4.  APPLICATIONS  OF  NETWORK  CONNECTIONS 

The  network  may  include  the  following  applications  of 
network  connections  to  support  services  as  necessary. 

Examples  are  given  in  figures  3-6,  which  illustrate  the 
connection  arrangement  and  the  associated  network  control  for 
each  example.  Where  appropriate*diagrams  are  shown  to  illustrate 
alternative  modelling  approaches.  Reference  should  be  made 
to  draft  recommendation  10220  -  ISDN  protocol  reference  model 
for  explanatory  text  if  required  on  the  protocol  diagrams. 

4.1  SIMPLE  CONNECTIONS 

Connections  consisting  of  one  connection  type  only  used  to 
provide  interconnection  between, 

a)  two  S  or  T  interfaces,  across  the  network. 

(e.g.  Circuit  (Fig  3)  or  packet  (Fig  4)  switched  end 
to  end  connections  in  one  continuous  time  interval) 

b)  S  or  T  interface  and  a  network  node. 

(e.g.  Links  in  a  message  store  and  forward  arrangement) 

c)  two  network  nodes 

(e.g.  Connecting  link  between  two  data  bases  or  a 
switching  node  and  a  data  base) 

4.2  TANDEM  (OR  CHAIN)  CONNECTIONS 

Connections  comprised  at  more  than  one  connection  type 
in  tandem.  Typical  example,  access  to  a  packet  node 
via.  a  circuit  switched  connection  (see  fig.  5 ) 

4.3  MULTIPLE  CONNECTIONS 

(a)  Connections  comprised  of  a  number  of  simultaneous 
connections  of  similar  conneciton  types  to  provide 
for  example  an  n  x  64 kbit/s  connection.  In  this 
example  the  value  of  n  requires  further  study. 

Connection  applications  may  include  :- 

(1)  Circuit  switched  on  a  call  by  call  basis. 

In  this  case  the  network  will  not  maintain  bit  sequence 
integrity  for  the  n  x  64  kbit/s  connection  (n  is 
initially  expected  to  be  of  the  order  of  2-3) .The  traffic 
pertormance  or  this  connection  requires  specific  further 
study. 

(ii)  Circuit  switched  on  a  demand  or  semi  permanent  basis 

(iii)  Non  switched  or  leased 

In  cases  (ii)  and  (iii)  the  network  may,  in  some  cases, 
provide  bit  sequence  integrity. 


(b)  Connections  comprised  of  a  number  of  similar  connection 
types  to  provide,  for  example,  for  a  conference 
service  (see  figure  6) . 


4.4.  MULTI  MEDIA  CONNECTIONS 

Connections  comprised  of  simultaneous  applications  of 
different  connection  types.  Typical  example  simultaneous 


►IffTwoRX 


7 .  layer 

structure 

model 


FIGURE  3  TRANSPARENT  64  kbit/s  CONNECTION  TYPE 


Note:  Signalling  information  is  carried  from  terminal  to  network 
(local  exchange)  by  D-channel,  and  between  exchanges  by 

eg.  CCITT  No. 7  system.  User  data  protocols  are  end-to-end 
(eg.  TEl  to  TE1). 


7 -layer 

structure 

model 


7  layer 

structure  model 


FIGURE 

Note : 


Circuit 

CWtTCVi 


PAC.U.EX 

&WI-TC.H 


Packet 

SUi-TCM 


Me  i 


I  .  3  layer 

structure  model 


l  I  access  packet  switching  access  i 
\  !  to  p/s  facility  to  P/s  \ 


5  ACCESS  TO  A  PACKET  SWITCH  VIA  A  CIRCUIT  SWITCH 

*  rndicates  protocol  end-point  resides  in  terminal 
signalling  (network  control)  functional  block.  This 
terminal  functionnal  block  has  the  capability  of  routing 
signalling  'network  control)  information  via  the  D-channel 
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The  material  from  the  former  Annex  3  was  moved  to  the  end  of  section  7.  This 
material  is  now  on  page  A. 094. 


[This  page  retyped  by  NCS.] 
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Draft  Recommendation  10210  :  ISDN  architecture  functional  model 


General 


1.  This  Recommendation  applies  to  ISDN's  as  defined  by  the  I  series  of 
Recommendations.  It  gives  a  model  of  functions  to  be  performed  by  ISDN's 
(Part  A)  as  well  as  examples  of  ISDN  architectures  (Part  B). 

The  objective  of  this  draft  Recommendation  is  to  provide  a  common 
understanding  of  the  ISDN  architecture  functional  model  to  assist  the  study  on 
specifying  characteristics  that  appear  at  user/network  Interfaces,  for  example 
protocols,  network  performance  (e.g.  HRX),  network  routing,  tariff,  etc. 
Characteristics  In  the  model  should  not  preclude  or  inhibit  any  network 
Implementation  and  should  be  considered  to  be  examples. 

Part  B  Is  not  intended  to  propose  or  require  a  specific  ISDN  imlementaion  but 
ot  provide  material  for  setting  up  Recommendations  on  items  such  as 
Hypothetical  Reference  Configuration,  Routing,  Interworking,  Numbering,  etc. 

2.  ISDN  Is  defined  as  a  network  providing  a  limited  set  of  multipurpose 
connection  types  and  possibly  additional  functions  In  order  to  support  bearer, 
alpha,  or  telecommunication  services  (see  I  200  on  services).  Each  of  the 
network  connection  type  will  in  principle  be  able  to  be  provided  on  a  call  by 
call  switched  basis  or  on  a  non  switched  basis.  ISDN's  connection  types  are 
defined  at  ISDN  user/network  Interfaces;  an  ISDN  may  thus  he  defined  as  a 
network  to  which  users  are  connected  through  a  limited  set  of  mlltipurpose 
ISDN  user/network  interfaces  (see  figure  1).  The  capabilities  of  ISDN's  are 
mainly  defined  by  following  I  series  Recommendations: 

-  1120  which  gives  the  principles  of  an  ISDN, 

-  1200  which  specifies  the  services  to  be  provided  by  an  ISDN, 

-  I3xx  which  specifies  ISDN's  connection  types, 

-  1330  and  1331  which  specify  the  overall  performance  objectives  for  ISDN 
connection  types, 

-  1411  which  identifies  the  recomnended  ISDN  user/network  interfaces, 

-  Ixyz  which  specifies  the  tehcnlcaT  characteristics  of  these  Interfaces. 

During  a  long  Intermediate  period,  some  features  may  not  be  implemented  within 
a  given  ISDN.  Also  specific  arrangements  should  be  used  In  order  to  ensure 
compatibility  with  existing  networks  and  services.  These  features  and 
arrangements  are  specified  within  section  5  (part  III)  of  the  I  series  of 
Recommendations.  ISDN  should  also  give  access  to  existing  services  and 
Interwork  with  existing  networks  and  terminals;  In  some  countries  this 
situation  Is  likely  to  exist  even  In  a  very  long  term. 
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Part  A  -  Functional  Model 

i 


In  the  following  a  first  attempt  of  functional  modeling 
of  an  ISDN  is  provided.  This  model  uses  a  concept  of  layered 
architecture.  The  levels  identified  so  far  have  no  direct 
relation  to  those  layers  defined  by  the  OSI  protocol  model. 

It  is  also  recognized  that  the  concept  of. a  network  functional 
element  needs  to  be  described  more  accurately.  Both  definition 
of  concepts  and  correlation  with  the  OSI  protocol  model  need 
further  studies. 


1.  THE  METHODOLOGY 

The  logical  perspective  of  a  system  being  designed  (in  this 
case  an  ISDN)  can  be  abstracted  into  an  "onion-skin"  partitioned 
into  consecutive  concentric  level  of  functional  element,  each 
representing  a  purely  logical  view  of  the  system  at  that  level. 
Each  functional  elements  presents  a  logical  interface  to  the 
level  above  it.  A  level  has  access  to  all  functions  provided 
at  the  interface  by  the  level  immediately  below  it.  Furthermore, 
the  existence  of  mutually  exclusive  modes  of  operation  can  be 
depicted  as  radial  partitions  within  a  specific  logical  level. 
Refer  to  Figure  2. 

The  determination  of  the  set  of  functional  elements  which  will 
comprise  the  logical  design  depends  on  an  analysis  of  the 
functional  requirements  and  specifications,  i.e.  on  what  the 
network  must  do.  This  partitioning  process  undergoes  several 
iterations  until  the  logical  design  is  completed  and  validated 
against  the  network  specifications. 

Note  that  the  "onion-skin"  model  only  serves  as  an  overall 
oersDective  of  the  network  and  as  a  basis  for  structuring  and 
•modelizing  the  network  design.  Successive  refinements  of  the 
functional  elements  themselves  can  be  approached,  tor  exampje, 
in  a  top-down  manner  using  data  or  control  flow  as  a  basis, 
and  described  via  structured  diagrams  or  similar  descriptive 
mechanisms . 

Note:  The  pertinence  of  the  "onion-skin"  (radial)  representa¬ 
tion  requires  further  study. 

2 .  At'PLYiNr:  THE  METnUDOUXi*  TU  TUC  l.sDN 

Applying  the  above  principles  to  the  ISDN,  an  initial  pass  would 
result  in  the  diagram  shown  in  Figure  3.  The  i SDN  can  be 
perceived  as  working  in  either  of  two  major  roues  of  operation  : 
performing  subscriber  services,  or  network  admin i str  . v 1  on 
a : si  maintenance. 

The  radial  partitioning  in  figure  3  separates  functions 
performed  to  provide  services  perceived  by  the  customer 
from  internal  network  functions  needed  to  operate,  manage 
and  maintain  the  network  and  are  solely  perceived  by  the 
operating  staff. 


Subscriber  services  could  be  classified  into  bearer  services 
and  alpha  services  (See  Recommendation  I  200  on  services) . 
Bearer  services  are  provided  using  connection  functions 
through  the  network  and  operational  and/or  commercial  func¬ 
tions.  Alpha  services  are  provided  using  high  layer  func¬ 
tions  within  (or  associated  with)  the  network  and  operational 
and/or  commercial  functions.  The  logical  interface  provided 
by  the  connection  functions  is  shown  by  the  heavy  black  line 
on  the  diagram.  In  this  way,  this  division  also  allows  the 
subscriber  to  use  the  network  merely  as  a  transport  facility. 

Note  thaj^a^  %iyen  ISDN  service  need  not  require  all  levels 
to  be  For  instance,  ISDN  connections  will  not  need 

any  functions  to  be  performed  in  the  basic  high  layer  functions 
(HLF)  level. 

Following  through  this  partitioning  process,  the  interrelation¬ 
ships  of  the  various  services  could  more  easily  be  identified. 
Note  that  the  level  of  detail  increases  as  we  go  further  into 
the  "onion",  with  the  inner  levels  increasingly  becoming 
transparent  to  the  outer  levels.  It  is  not  necessary  that  a 
common  central  core  be  arrived  at  -  it  may  not  exist  for  the 
system  being  designed. 
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Part  B  -  Architectural  Model 


This  part  of  the  Recommendation  is  not  intended,  to  require 
any  specific  implementation  for  an  ISDN  but  only  to  provide  a 
guide  for  the  specification  of  ISDN  capabilities. 


1.  -  DEFINITIONS 

l.X  -  Reference  configurations  are  conceptual  configurations 
useful  in  identifying  various  possible  . 

arrangements  to  an  ISDN.  Two  concepts  are  used  in  defining 
reference  configurations  :  reference  points  and  functional 

Layoutand  application  examples  of  reference  configurations  are 
given  in  Section  2  and  3.2. 

1.2  -  Functional  groupings  are  sets  of  functions  which  may  be 
needed  in  ISDN  arrangements.  In  a  particular  arrangement, 
specific  functions  in  a  functional  grouping  may  or  may  not  be 
present.  Note  specific  functions  in  a  functional  grouping  may 
be  performed  in  one  or  more  pieces  of  equipment. 

1.3  -  Reference  points  (R,S,T,V)  are  the  conceptual  points 

at  the  conjunction  of  two  functional  groupings.  In  a  specific 
arrangement,  a  reference  point  may  correspond  to  a  physical 
interface  between  pieces  of  equipment,  or  there  may  not  be 
any  physical  interface  corresponding  to  the  reference  point. 
Physical  interfaces  that  do  not  correspond  to  a  reference  point 
(e.g.  transmission  line  interfaces)  will  not  be  the  subject  of 
ISDN  Recommendations . 


Note:  Definition  of  functional  grouping  LT  and  CRF  are  given  in 
section  2;  further  study  is  required  for  refinement. 


2.  -  ISDN  REFERENCE  CONFIGURATION 

Figure  4  gives  the  general  ISDN  reference  conf..  iration  divided 
in  three  parts  : 

-  Customer  network 

-  local  network 

-  transit  network 

Recommendation  I  411  describes  more  precisely  the  reference 
configurations  for  ISDN  user/network  interfaces,  while 
Recommendation  I  412  specifies  the  channel  structures  to  be 
used  at  reference  points  S  and  T.  An  ISDN  connection  is 
seen  by  a  user  from  the  user/network  interface  at  reference 
point  S  or  T  (see  Figure  5) . 
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The  local  network  includes  the  set  of  equipments  located  in 
the  connection  area  of  a  local  exchange,  including  NTl. 

It  mainly  comprises  the  local  access  and  the  serving  local 
center,  including  line  termination  (LT)  and  Connection  Related 
Functions  (CRF) .  The  functional  grouping  CRF  may  include 
functions  such  as  exchange  terminations  switching, • control, 
network  management,  operation  and  maintenance  etc.  It  co¬ 
rresponds  to  one  (or  more)  exchange (s)  and  possibly  other 
equipments,  such  as  muldexes  or  concentrators  or  electronic 
cross  connect  equipments.  It  is  understood  that  all  functions 
referred  to  in  the  functional  grouping  CRF  do  not  have  to  be 
performed  for  all  connection  types.  As  an  example,  only 
network  management  functions  would  be  performed  in  the  case 
of  a  non  switched  64  kbit/s  connection  type. 

Reference  point  V  divides  functional  groupings  line  terminal 
(LT)  and  Connection  Related  Functions  (CRF) . 

The  transit  network  is  the  set  of  equipments  used  to  inter¬ 
connect  all  local  networks. 


3 .  Overall  Architecture  of  an  ISDN 

A  basic  component  of  an  ISDN  is  a  network  for  circuit 
switching  of  end  to  end  64  kbit/s  connections.  It  will 
be  named  circuit  switched  part  of  an  ISDN.  Depending 
on  national  situation  this  network  may  or  may  not  handle 

other  connection  types,  such  as  packet  switching. 

However,  ISDN  evolution  could  start  in  a  different  manner; 
for  instance,  at  early  stages  ISDN  subscribers  could  be  pro¬ 
vided  only  with  ISDN  packet  switched  services  in  the  case  of 
an  hybrid  user  access  arrangement  (see  1412) . 

Note:  Concerns  were  expressed  on  the  definition  of  the 

circuit-switched  part  of  ISDN.  The  above  text  needs 
further  revision. 

3.1  Architectural  Model  of  an  ISDN 


Figure  6  shows  the  seven  main  switching  and  signalling 
functional  components  of  ISDN  as  far  as  ISDN  connection  types 
are  concerned: 


-  ISDN  local  connection  related  functions  (CRF) 

(e.g.  user/network  signalling,  charging), 

-  narrow  band  (64  kbit/s)  circuit  switching  functional  entities, 


-  narrow  band  (64  kbit/s)  circuit  non  switched  functional 


"xt, 

packet  switching  functional  entities, 
common  channel  interexchange  signalling  functional 
entities,  for  example,  conforming  to  n°7  CCITT 
signalling  system  specification, 
broadband  switched  functional  entities, 


-  broadband  non  switched  functional  entities. 

These  components  need  not  be  provided  by  distinct  networks  but 
may  be  combined  ' s  appropriate  for  a  particular  implementation. 


J 
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Higher  layer  functions  implemented  within  (or  assoc U tod 
with  an  ISDN  may  be  accessed  by  the  means  of  any  of  tho  ahnv* 
mentioned  functional  entities. 

Those  functional  entities  could  be  implemented  totally  within 
an  ISDN  or  may  partly  correspond  to  dedicated  networks,  both 
cases  may  provide  tK¥  same  ISDNbearer  or  alpha  service  (see 
Recommendation  1.200  on  services)  and  comply  with  the  same 
Hypothetical  Reference  Connections  (HRX's). 

In  the  case  where  packet  services  are  provided  on  the  D  channel, 
the  local  center  will  have  to  perform  some  functions  related  to 
packet  handling,  and  may  even  provide  packet  switching  functions 
where  appropriate. 


In  all  cases  circuit  switching  and/or  common  channel  signalling  functions  will  be  performed 
by  ISDN  local  centers..  During  the  early  stage  of  ISDN,  packet  switching  functional  enti¬ 
ties  may  be  located  in  the  exchanges  of  dedicated  public  network  for  data,  designed  in 
conformity  with  CCITT  X  series  of  Recommendations. 


Also  the  set  of  circuit  switching  functional  entities  may  comprise  a  terrestrial  IDN  evol¬ 
ved  from  the  present  telephone  network  as  well  as  satellite  system  switching  networks. 

Note;  Inclusion  of  Additional  low  layer  functions  (ALLf)  in  the 
model  requires  further  study. 

3.2  -  Local  network 

The  local  network  comprises  : 

-  transmission  line  systems,  including  network  termination  1  (NTl) 

-  remote  muldexes  and  switching  units, 

-  a  local  serving  center 

The  digital  local  serving  center  is  understood  as  a  set  of  functional  entities,  some-  of  tin,:, 
being  specifed  by  CCITT  Recommendations .Depending  on  national  conditions  a  local  exchange 
complying  with  an  international  Recommendation  may  be  implemented  in  a  unique  centralized 
equipment  or  distributed  in  a  set  of  separate  sub  equipments,  some  of  them  being  remotely 
located. 

Functional  entities  NTl  and  NI2  may  be  integrated  within  the  same  equipment  (cases-b-n  )  or 
separated  by  a  physical  interface  at  reference  point  T  (cases  c,d,f,g,h) .  In  cases  where 
a  complex  customer  installation  is  provided  with  more  than  one  basic  access,  n  basic  chan;iel 
structures  may  be  used  which  oould  be  downwards  multiplexed  into  a  multiplexed  chaw  vl 
structure  at  the  primary  or  intermediate  bit  rate  (case  d) .  Another  possibility  consists  in 
using  a  primary  rate  channel  structure  at  T  reference  point  Depending  on  the  a't-al  ncivss 
capability  and  on  transmission  considerations,  an  intermediate  bit  rate  tamsmission 
system  oould  be  used  downwards . 

The  list  of  examples  in  figure  7  is  not  exhaustive.  Other  configurations  l<ju  <  *' 
place,  such  as  combinations  of  some  configurations  identified  by  figure  7. 

3.3  -  Transit  network 

The  transit  network  could  be  homogeneous.  In  this  case,  the  same  digital  links  and  the 
same  digital  switching  nodes  are  used  to  set  up  communications  for  all  the  service.;  of¬ 
fered  to  a  customer;  The  transit  network  could  also  be  non  homogeneous.  In  this  case  the 

same  digital  nodes  are  used  to  set  up  communications  for  a  part  of  the  services  offered  to 
a  customer,  while  specialized  functional  groupings  are  used  for  the  rest  of  the  services. 
This  Recommendation  applies  to  both  cases. 
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An  ISDN  may  have  arrangements  with  specialized  networks. 

These  specialized  networks  will  offer  services  (e.g.  public  data 
network  services)  that  are  either  available  or  not  available 
within  an  ISDN.  Some  of  the  specialized  networks  could  be  intea- 

ISD?  iu  the  future'  depending  on  national  conditions, 
to  an  Kn!  hav?  to_be  allowed  between  Terminals,  both  connected 
or.for  Terminals  where  one  is  connected  to  this  ISDN 
othe?  ls  connected  to  the  specialized  network.  The  inter- 
Exami?L  ;?U^re^S  *ave  t0  take  account  of  these  arrangements 
8  and* 9  f  ^  ble  interworking  indications  are  given  in  figure 

be  comP°sed  °f  dedicated  transit¬ 
ion  and  switching  facilities  or  be  restricted  to  a  set  of  special 

s£ftch  ^rtWoS  lit  connections,  provided  through  the  circuit 
switcnea  part  of  ISDN  network,  as  illustrated  by  figure  10  for 
he  example  of  a  packet  switching  network. 


4.  -  FUNCTIONAL  ASPECTS  OF  ISDN 
4.1  -  Circuit  switching  in  ISDN 

Circuit  switched  connections  are  carried  by  B  channels  at  the 
ISDN  user/network  interfaces  and  switched  at  64  kbit/s  by  the 
circuit  switching  functional  entities  of  ISDN. 

Signalling  associated  with  circuit  switched  connections  is 
carried  by  D  channels  at  the  ISDN  user/network  interfaces 
and  processed  by  the  local  exchange.  User  to  user  signalling 
is  routed  through  the  common  channel  signalling  functional 
entities. 

User  bit  rates  of  less  than  64  kbit/s  may  be  rate  adapted  to 
64  kbit/s  before  switching  in  ISDN.  Moreover  XI  circuit  svitch- 
ed  data  services,  with  bit  rate  less  than  64  kbit/s  may  be 
handled  bv  a  dedicated  circuit  switched  data  network  to 
which  the  user  gains  access  by  means  of  an  ISDN  connection. 

Non  transparent  applications  such  as  telephony  applications 
of  ISDN  circuit  -  switched  capabilities  may  also  employ  non¬ 
transparent  transport  channels  (e.g.  packetized  voice,  digital 
speech  interpolation) . 

Channels  at  8,  16  or  32  kbit/s  may  be  used  in  the  transmission 
part  of  the  network;  thev  mav  be  used  to  carry  non  transparent 
connection  types/  e.g.  suited  to  a  virtual  ^kHz  channel. 

They  may  also  be  used  in  cases  where  64  kbit/s  channel  (B  cnannei 
at  S  or  T  reference  point)  carries  user  data  streams  at  bit 
rates  lower  than  8,  16  or  32  kbit/s  respectively. 

onnection  types  at  higher  bit  rates  could  also  be  provided  by 
this  network  on  a  semi-permanent  basis.  Switched  connections 
at  these  bit  rates  could  also  be  provided  by  broadband  switching 
functional  entities. 
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4.2.  -  Packet  Switching  in  ISDN 

Packet  switching  functional  entities  of  an  ISDN  may  be  centralized  in  a  set  of  specialized 
switching  nodes  or  distributed  and  integrated  with  the  64kbi't/s  circuit  switching  features 
within  the  exchanges  forming  part  of  the  basic  transit  network. 

Both  inplementatians  are  regarded  as  fulfilling  ISDN  requirements. 

Protocols  used  between  these  nodes  should  conform  to  CCITT  X  series  of  Recommendations. 
Packet  switched  services  are  routed  to  the  packet  switching  functional  entieies  of  an  ISDN. 

A  number  of  methods  may  be  used  to  access  packet  switched 
services  in  an  ISDN.  One  group  of  methods  accesses  Services 
via  a  B-channel,  A  second  group  of  methods  accesses  services 
via  a  D-channel. 

Methods  which  could  be  used  are; 

(i)  B-channel  packet  access 

-  circuit  switched  through  a  local  exchange  to  a  dedicated 
PSN 

-  circuit  switched  through  a  local  exchange  to  a  packet 
network  that  is  part  of  the  administrations  ISDN 

-  packet-handling  functions  provided  within  the  local 
exchange 

(ii)  D-channel  packet  access 

-  processed  through  a  local  exchange  to  a  dedicated  PSN, 

-  processed  through  a  local  exchange  to  a  packet  network 
provided  by  the  administrations,  using  CCITT  recommended 
or  an  internal  network  protocol 

-  packet  switching  in  the  local  exchange. 

The  interworking  services  and  protocols  are  defined  in 
Recommendation  11570,  support  of  X25  DTE's  (presently  under 
preparation  wichin  COM  VII) . 


4.3  -  High  layer  functions  (HLF) 

Provision  of  "Higher  layer  functions"  could  be  made  either  via  special  nodes  in  an  ISDN' 
belonging  to  the  public  network  or  centres  operated  by  private  companies  and  accessed  via 

ISDN  user/network  or  internetwork  interfaces.  Some  features-  such  as  mailing 
boxes  -  encryption  -  Will  be  used  on  a  very  large  scale  and  the  relevant 
functional  entities  could  be  implemented  within  the  exchanges  themselves. 

For  both  cases  the  protocols  used  to  activate  such  features  should  be  identical  .and  integrate 
with  the  general  user  procedures  defined  for  the  activation  of  ISDN  communication 

services. 
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5.  Relationship  with  specialized  networks 


Ic  is  important  to  note  that  the  introduction  of  ISDN  capabilities  into  a  network  requires 
a  massive  development  effort.  Consequently,  Administration  or  RPOA  s  will  be  introducing 
various  ISDN  functions  successively  over  a  course  of  time.  For  example,' the  64kbit/s  cir¬ 
cuit  switched  capability  may  be  introduced  initially,  followed  later  by  provision  o  pac  et 
switching  features,  and  so  on. 

An  ISDN  will  therefore  have  to  interwork  with  a  set  of  various  specialized 
networks  or  terminals,  in  order  to  • 

(i)  provide  ISDN  connections  to  non  ISDN  terminal  equipments  (TE2) , 

(ii)  provide  a  non  ISDN  Terminal  Equipents  (TE2)  connected  by  means  of 

.  a  terminal  adaptor  (TA)  with  access  to  .non  ISDN  services  provided 
by  a  dedicated  services  network, 

(iii)  ensure  that  an  ISDN  terminal  connected  to  ISDN  interworks 
with  an  non  ISDN  terminal  connected  to  a  dedicated  network. 


Figure  1  illustrates  the  interconnections  of  ISDN  with  various 
dedicated  networks. 


f Specialized! 
storage  and 
information , 
^processing/ 
V  centres/' 


/  ^ 

(  SINGLE 

ISON 

TERMINAL  I 


MULTIPLE  > 
ISDN 

TERMINAL 

INSTALLATION 


PRIVATE 

NETWORKS 


ISDN  USER/NETWORK  INTERFACE 


*  Alternatively  internetwork  interfaces  may  apply 
-  ISDN  USER/NETWORK  INTERFACE  EXAMPLES  - 


-  Fig.  1/(10210) 


Figure  2  /  10210 
THE  ONION-SKIN  MODEL 


Legend : 

Mk  -  mode  of  operation  (separated  by  radial  partitions) . 
Li  -  logical  layer  representing  a  functional  grouping 


Explanatory  Notes: 


*  This  shows  that  Layer  1  (1.1)  of  Modes  Ml  and  M2  in  fact 
share  a  common  logical  interface  to  L2,  i.e.  all  the  1  unct¬ 
ions  provided  at  the  interface  (heavy  black  line)  by  L2  arc 
available  and  common  to  LI  of  both  Ml  and  M2. 


**  Dashed  lines  represent  the  superset  of  functional  elor.er.ts 
associated  with  Mode  Ml.  This  superset  nay  also  be  con¬ 
sidered  a  functional  element. 

***  The  radial  partition  down  to  the  centre  implies  that  M3 
does  not  share  any  functions  in  common  with  either  Ml  or 
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Figure  4  /  10210  Typical  examples  of  a  reference  configuration  for  the  ISDN 
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user  sees  bearer  or 
alpha  services 

user  sees  telecommunication 
services 

figure  5  /  10210  Reference  for  defining  ISDN  capabilities 


figure  6  /  10210  Architectural  model  of  an  ISDN 
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A. 131 

Note  1  :  The  appropriate  name  of  these  capabilities  will  be 
further  determined  following  results  of  discussions 
under  bearer  services  and  connection  types. 

Note  2  :  The  connection  related  functions  (CRF)  corresponds 
to  a  local  exchange  and  possibly  other  equipments 
such  as  electronic  cross  connect  equipments,  muldexes, 
etc.  (See  part  B  section  2). 

Note  3  :  For  some  countries,  the  user  network  could  be  connected- 
to  more  than  one  local  network  and  possibly  more  than 
one  transit  network. 

Note  4  i  These  functions  may  either  be  implemented  within  ISDN 
or  be  provided  by  separate  networks. 


Notes  to  figure  6  /  10210 
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-  Fig.  8  /  10210  -  Interworking  with  a  specialized  network 


Noe«l:  During  the  interim  period,  this  netJork-could  also  be  a  Subscriber 
Dedicated  Network  •  -- 


-  rt  r,  fl 
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Fig. 10/10210  “  Dedicated  Logical  Packet 

switching  network 
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figure  ll  /  10210  Interworking 
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Telephone  Becwcrk 


Circuit  switched  data- network' 


Packet  switched  data-  network’ 


Danes tie  Satellite  System 
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Switched  private  network's  for  PABX 
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Noe*  t  •  Depending  on  nicioMl  conditions  some  of  chese  networks  ouy  not 
exist.  Many  of  thee  could  be  parcially  or  wholly  integrated. 
Soee  of  thee,  ere  not  pert  of  the  ISDN. 

Note  2  :  The  ISDN  interworking  functions  may  be  i-rplanented  either  within  the 
ISOl  local  exchange  or  in  other  part  of  the  network. 


ANNEX  4 


(to  the  report  of  Working  Team  3) 

Ctraft  Recomendation  1.310s  Cr/' ~  "'v'f  /  */ 

Numbering  and  Addressing  Principles  in  ISDN. 


1.  Introduction 

This  preliminary  draft  Beccmendation  is  not  intended  to  be  an  ISDN  numbering 
plan.  Rather,  it  describes  particular  requirements  and  principles  which  should 
be  observed  during  the  development  of  the  ISDN  numbering  plan. 

2.  Principles  for  international  ISDN  number  to  ISDN  user/netaork  reference 
configurations . 

2.1  An  international  ISDN  number  shall  unambiguously  idaitify  a  particular 
interface  at  reference  point  T,  when  desired. 

2.2.  An  international  ISDN  number  shall  unambiguously  identify  a  particular 
group  of  interfaces  at  reference  point  T.  (e.g. ,  hunt  group) ,  when  desired. 

2.3.  An  international  ISDN  nutter  shall  unambiguously  identify  a  particular 
interface  at  reference  point  S,  when  desired.  This  includes  a  "virtual 
interface"  at  reference  point  Sj  e.g.  for  TA  +  NT2  configuration . 

2.4  An  international  ISDN  number  shall  unambiguously  identify  a  particular 
group  of  interfaces  at  reference  point  S.  (e.g. ,  hunt  group)  when  desired. 

This  includes  a  group  of  "virtual  interfaces"  at  reference  point  S;  e.g. 
for  TA  +  OT2  configuration. 

2.5.  An  international  ISDN  nutter  shall  unambiguously  identify  a  particular 
TE  (X.200  end  system) ,  when  desired. 

2.6  An  international  ISDN  number  shall  unambiguously  identify  a  particular 
group  of  TEs  (X.200  end  systems),  (e.g.,  generic  fire/police/rescue  number) , 
when  desired. 

2*7  A  particular  interface?  9rour  of  interfaces?  TE» 
or  9roup  of  TEs  way  be  assi9ned  more  than  one  inter¬ 
national  ISON  number. 


2.8  All  I  SDNs  shall  be  able  assign  an  international  ISDN  nutter  to  an  interface 
at  reference  point  S  or  T.  In  addition,  seme  ISDNs  may  be  capable  of  assign¬ 
ing  an  international  ISDN  number  to  a  TE,  or  group  of  TEs.  Etor  sane  ISDNs,  such 
a  TE  may  be  portable  oily  within  the  area  served  by  a  particular  interface,  or 
group  of  interfaces,  at  reference  point  T. 
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2.9  In  the  description  of  a  particular 

protocol,  international  ISON  numbers  iav  be  divided 
into  a  number  of  separate  -fields  -for  convenience  in 
imp  lamentation.  These  fields  maw  be  individually 
named  <e-9»»  "address",  "subaddress" .  “extension"),  but 
collectively  form  the  international  ISON  number,  and 
snail  collectively  comply  with  the  contents  of  this 
recommendation. 


2.10  On  a  particular  interface,  there  nay  be  acre  than  one  cannaction  present 
at  a  given  instant.  The  international  ISDN  mater  does  not  identify  a 
particular  connection. 

2.11  Within  a  partigilarjlnterfaoe,  there  my  be  more  than  one  channel. 

Iha  international  ISDN  niter  does  rot  directly  identify  a  particular  channel 
Iiriirect  identification  of  particular  channels  nay  occur;  e.g. ,  when  the 
international  ISDN  r««*y»r  identifies  a  particular  interface  and  there  is  a 
cne-to-ona  c between  that  interface  and  particular  channels. 

3.  Principles  Itelating  International  ISDN  Meters  to  the  X.20C  Deference 
Model. 

3.1  Within  a  particular  IE,  there  my  be  more  than  one  X.200  physical 
layer  entity,  physical  layer  entity  instance,  or  physical  service  access 
point.  An  international  ISDN  number  does  not  directly  identify  a  parti¬ 
cular  X.200  physical  layer  entity,  physical  layer  entity  instance,  or 
physical  service  access  point.  Indirect  identification  of  a  particular 
physical  layer  entity,  physical  layer  entity  instance,  or  physical 
service  access  point  my  occur  ;  e.g. ,  when  the  international  ISDN 
number  identifies  a  particular  interface  and  there  is  a  one-to-one 
correspondence  hetman  that  interface  and  a  physical  layer  entity 
instance. 

3,2.  Within  a  particular  TE.  therm  mav  be  more  than 
one  X. 200  link  lower  entitw.  link  lower  entitw  instance 
on  link  service  access  point.  ftn  international  ISON 
number  does  not  directlv  Identify  a  particular  J<.200 
link  lower  entitw,  link  Iawe*1  entitw  instance,  or  link 
service  access  point.  Indirect  identif ication  of  a 
particular  link  lawer  entitw,  link  lawer  entitw 
instance,  or  link  service  access  point  maw  occur;  e*9*< 
whan  the  international  ISON  number  identifies  a  parti¬ 
cular  interface  and  there  .is  a  one-to-one  correspondence 
between  that  interface  and  a  link  lawer  entitw  instance. 


3.3  Within  s  particular  TE,  there  my  be  more  than  one  X.200  network 
layer  entity  or  network  layer  entity  instance.  An  international  ISDN 
number  does  not  directly  identify  a  particular  X.200  network  layer 
entity  or  network  layer  entity  instance.  The  relationship  between 
international  ISDN  nutter  and  X.200  network  service  access  points  is  for 
further  study. 

3.4  Within  a  particular  TE,  there  may  be  more  than  one  X.200  entity, 
entity  instance,  or  service  access  point  at  transport,  session, 
presentation,  and  application  layers.  An  international  ISDN  nutter 
does  not  directly  idmtify  a  particular  X.200  entity,  entity  instance, 
or  service  access  point  at  these  layers. 

3.5  Within  s  particular  TE,  there  my  be  sore  than  one  application 
process.  An  international  ISDN  nutter  does  not  directly  identify  a 
particular  application  process. 


r 
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4 .  Relationship  between  international  ISDN  number,  user-indicated  . 
routing,  service  indication,  and  quality  of  service  indication. 

4.1  Tne  international'  ISDN  nurnoer  do es  not  provide 
tne  means  -for  a  user  to  affect  routing.  Therefore-, 
signalling  procedures  shall  be  capable  o-f  carrying 

user-indicated  routing  information  <e,g.  RPOA  selection)  separatelv 
from  the  international  ISDN  number.  •  eAy 

4.2',  The  international  ISDN  number  does  not  identify 
,.the<  particular  nature  of  the  service  to  be  used,  or 

jp’ - 

of  the  type  of  connection  to  be  used. 

As  an  objective,  separate  international  ISDN  numbers  shall  not  be 
assigned  solely  to  identify  the  service  to  be  provided  (but 
such  arrangements  could  be  used  at  early  stages  for  interworking 
with  some  dedicated  bearer  service  networks;  e.g.  PSTN). 

Therefore,  the  signalling  procedures  shall  be  capable  of 
carrying  service  identification  codes. 

4.3 1  The  international  ISDN  number  does  not  identify 
the  particular  duality  of  service  to  be  used. 

Therefore,  the  signalling  procedures  shall  be  capable 
carrying  quality  of  service  identification  codes- 

4.4  Routing  of  ISON  connections  shall  take  into 
account  the  following  information,  when  supplied  by 
the  user: 

a)  internat iona 1  ISDN  numbers! 
b 1  service  identification  codes? 
c )  quality  of  service  identification  codes? 
d>  user- i ndi cated  routing  information,  when  an 

On  a  particular  connection,  the  user  may  choose  to  supply  some, 
all,  or  none  of  this  information,  Nevertheless,  the  user 
shall  be  allowed  to  fully  specify  all  of  these  items  during  the 
initial  connection  establishment  signalling  procedure. 

4.5  A  particular  ISDN  may  not  be  capable  of  accomodating 
some  of  the  information  identified  in  section  4.4.  However, 
such  an  ISDN  shall  be  capable  of  transparently  conveying 
any  such  information  for  use  by  other  networks. 

(N0TEJ_  One  administration  objected 
to  this  requirement  for  transparent  conveyance  of 
user-indicated  routing  information.  Urgent  study 
is  required  to  confirm  or  deny,  during  this  study 
period,  the  need  for  all  I  SDNs  to  convey  user- indicated 
routing  information,  even  if  a  particular  ISDN  does  not 
accomodate  such  information. 


4.6  In  the  case  where  an  international  ISDN  number 
identifies  a  mobile  TE>  or  a  t£  served  by  several 
interfaces  or  networks,  the  network  may  reed  -  :•  me-  -r  ovt 
the  international  ISDN  nurnoer  into  a  s  =  ■=  c  l  -;c  interface 
des i gnat i on • 
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5.  International  ISDN  Number  Dif  i -3 r*i  Con* j derat i ons* 
d 

5.1  Thera  mil  be  a  number  ot  Public  ISDN*  in  a 
country*.  There  may  be  a  number  o-f  Private  ISDN*  in  a 
country*. 

/o 

5.2  When  a  number  ot  public  ISDN*  exist  in  a' country*, 
it  shall  not  be  mandatory  to  integrate  the  nueD*rin9 
Plans  o-f  the  ISDN*.  When  a  number  o-f  private  networks 
exist  in  a  country*,  it  snail  not  be  mandatory  to 

integrate  the  numbering  plans  of  the  private  networks,  but  these 
private  network  numbers  shall  be  aligned  with  the  principles  of 
this  Recommendation. 

I  _ _ 

5.2*  The  international  ISDN  nutfcer  shall  include  an  unambiguous 
identification  of  a  particular  aountry  or  geographic  area. 

The  choice  of  country  code  between  fCC  and 'DCC  is  for  urgent 
future  study.  ’• 

NOTE:  the  principles  for  evolution  fzan  existing  numbering  plans, 
and  for  interworking  with  dedicated  bearer  service  networks,  must 
be  developed  in  order  to  achieve  this  objective.  (See  Annex  A) 

•^* 

coexist  Plan  (BUch  “  *-121)  may 

an  ob?ect^  Pl?"  in  «  however,  as 

n^eJlng  p!«?UsJe  SneJ  A  f0r^1Ve  tOV,«dS  usin^  •  single 
and  evolution  principles Vbl  studied?0**  86t  °f  interwo^ing 

S'9il£?,  JSCN  «i*ber  shall  include  an  mambiguously 

, _ icaticn  of  a  particular  geographic  area  within  a  countrv 

(or  geographic  area),  when  desired. 

ISDS  maker  .hall  Inclmte  an  umaliruo.1. 
SlStiiflS  .  ot  *  a.twora  (puHic/privat.TlimS 

fc*-  ***■*  netwrk  identification  to  be  a  fixed  sire  for 
all  public  networks  is  tor  further  study. 

flervic.  ‘  'MtoW  b..r.r 

(public/private!  ISDN/Ld?,..?:?  w  1  h  TOs  on  other  networks 
However,  other  ieans  of  ?nt!~^?f*rer  “?5vice  >'  when  desired. 

counties  if  TEs  in  one  count™  COul?  be  employed  in  some 

one  network  can  successfully  one  type  of  procedure  on 

usi^g  other  type,  of  p«cidu«.  on  oSer  netSrkJ?  °ther  countrieB 

5  .■9'  When  there  i*  mor«  than  on*  interface  between  a 
private  network  and  o  Public  ISDN  -.entry  point', 
it  if  tor  tur th*r  *tudv  whether  the  identity  o*  each 
pr i "ate  networ*  TE  may  b*  affociateo  with  a  rMCitic 
entry  point* 


or  geographic  arts 
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S? 

5  .  t®-*  The  international  ISDN  number  shall  be = capable  of 
unambiguously  identifying  a  particular  mobil* interface  or  TE, 
TEs,  when  desired,/  *■  : 


6.  Structure  o-f  International  ISDN  Numbers-  , 

6.1  The  numoer  o-f  digits  in  the  international  ISDN 
number  shall  be  governed  by  national  and  international 
requirements.  A  reasonable  limit  on  the  overall  number 
o-f  digits  shall  be  imposed- 

6.2  The  international  ISDN  number  shall  provide 
substantial  spare  capacity  to  accommodate  -future 
requirements. 

6.3  The  international  ISDN  number  shall  be  a  sequence 
o-f  decimal  digits. 

6.4  The  international  ISDN  number  may  be  of  variable 
length.  The  minimum  length  shall  be  digits  (tentatively 
4  digits).  The  maximum  length  shall  be  digits .  These 
lengths  do  not  include  prefixes,  escape  codes,  etc.,  since  these 
items  are  not  considered  part  of  the  international  ISDN  number. 

NOTEsThe  actual  maximum  length  is  for  further  study,  but  shall 
be  at  least  14  digits. 

6.5  The  exact  encoding  o-f  the  international  ISDN 
need  not  be  the  same  -for  all  protocols*  or  throughout 
all  ISONs*  even  -for  a  particular  call-  Some  examples 
o-f  encoding  methods  ares  BCD  quartets*  IAS  characters, 
binary*  mapping  -from  alphabetic  characters  to  digits- 

6.6  The  representation  of  an  international  ISDN  number  at  the  person- 
machine  interface  may  include  alternative  forms,  in  addition  to  decimal 
digits;  e.g.  abbreviated  numbers.  However  representation  as  a  sequence  of 
decimal  digits  shall  be  universally  allowed. 

6.7  At  the  person-machine  interface,  the  need  for  a 

pre-fix  to  distinguish  between  abbreviated  and  complete 
representations  o-f  an  i nternati ona  1  ISDN  number  is  -for 
■further  study.  I-f  such  pre-fixes  are  required*  interna¬ 
tionally  recommended  values  will  be  chosen- 

6.8  The  need  for  an  escape  code  to  distinguish  between  an  inter¬ 
national  ISDN  number  and  a  number  from  another  numbering  plan  is 

for  further  study.  If  such  escape  codes  are  required  internationally 
recommended  values  will  be  chosen. 

6.9  nor  macn i ne-mo.cn i ne  protocols  a  cross  ISDN 
intar-faces*  me  need  to  convey  international  ISDN 
numoer  s  in  partial  torn  -  e.g.,  national  number  only.)  jS 
for-  -further  study- 

6.10  The  international  ISDN  number  shall  be  structured 
as  follows: 

for  further  s*-udv. 
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in  parentheses. 


Ite  2l  -  a  TE2  whose  interface  is  numbered  according  to  the 

numbering  plan  specified  in  parentheses 

-  telephone 

F>  -  data  terminal 

1.  At  an  interface  between  an  ISDN  and  dedicated  bearer  service 
network,  the  ISDN  gateway  will  convert  between  international 
ISDN  numbers  and  dedicated  bearer  service  network  numbers,  when 
required. 

2.  ISDN  -  ISDN  interfaces  always  use  international  ISDN  numbers. 

An  ISDN  may  (when  it  has  no  interfaces  at  reference  point 

S  or  T  assigned  International  ISDN  numbers  and  nas  no  TE‘s  assigned 
international  ISDN  numbers) .  Use  only  numbers  from  dedicated 
bearer  service  numbering  plans.  Such  an  ISDN  is  responsible  for 
any  conversion  of  international  ISDN  numbers. 


3.  TEls  are  always  allowed  to  use  international  ISDN  numbers.  Some 
ISDNs  may  also  allow  other  numbers  to  be  used;  s.g.,  with  an 
escape  code. 

4.  When  a  TE2  calls  an  existing  dedicated  bearer  service  network 
user,  the  TE2  may  use  the  dedicated  bearer  service  number. 

If  necessary,  the  TA  will  convert  this  number  into  a  format 
of  the  ISDN  numbering  plan;  i.e.,  when  that  ISDN  only  uses  the 
ISDN  numbering  plan. 

5.  When  a  terminal  on  a  dedicated  bearer  service  network  calls  an  ISDN 
TE/interface  which  has  been  assigned  an  international  ISDN  number, 
that  terminal  must  use  the  appropriate  dedicated  bearer  service 
procedure  for  indicating  the  international  ISDN  number. 


I 
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ANNEX  5 

(to  the  report  of  Working  Team  3) 

DRAFT  RECOMMENDATION  I  0220 
ISDN  PROTOCOL  REFERENCE  MODEL 


Considering  that: 

-  the  ISDN  concept  is  described  in  Rec.  G705 

-  th®  ISDN  services  are  described  in  draft  Rec.  I  0100 

-  the  ISDN  architecture  functional  model  is  described  in 
draft  Rec.  I  0230 

-  the  ISDN  connection  types  are  described  in  draft  Rec.  I  021X 

-  a  mane  of  describing  the  interchange  of  information 
between  ISDN  user  and  network  elements  and  between  net¬ 
work  elements  is  required, 

an  ISDN  Protocol  Reference  Model  has  been  developed. 

This  model  is  used  as  the  basis  for  a  set  of  ISDN  protocol 
reference  configurations  which  may  be  encountered  over  an 
ISDN. 

A  layered  structure  approach  based  on  the  Reference 
Model  of  Open  Systems  Interconnection  (OSI)  for  CCITT  Applications 
(Provisional  Rec.  X  200)  is  used  to  formulate  the  ISDN 
Protocol  Reference  Model  described  herein. 

The  scope  of  application  of  the  ISDN  Protocol  Reference 
Model  is  as  illustrated  in  Figure  1.  This  refers  to  the 
communication  and  control  aspects  between  an  ISDN  user 
terminal  equipment  (TE)  and; 

another  ISDN  user  terminal  equipment 

-  some  network  control  facilitiep  inside  the  network 
some  information  processing/messaging  facilities. 

These  facilities  may  reside  within  the  network,  or 
outside  the  network. 

The  ISDN  Protocol  Reference  Model  is  a  generic,  logical 
representation  of  all  types  of  communications  and  control  envisaged 
in  Figure  1.  No  implementation  aspects  are  in  any  way  implied 
in  the  ISDN  Protocol  Reference  Model  and  the  applications 
illustrated  in  this  draft  Recommendations. 

1 .  MODELLING  CONCEPTS 

In  order  to  describe  the  ISDN  Protocol  Reference  Model,  a 
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fundamental  generic  modelling  block  has  been  identified.  Such 

a  building  block  can  be  used  to  describe  various  elements 

in  the  ISDN  user  premises  and  the  network  (e.g.  Terminal 

Equipment  (TE) ,  Network  Termination  (NT) ,  Exchange  Termination 

(ET) ,  Signalling  Point  (SP)  and  Signalling  Transfer  Point  (STP) ,  etc.) 

1.1  Information  Functional  Groupings 

Figure  2  illustrates  the  conceptual  aspects  of  the 
fundamental  building  block.  A  three-dimensional  representative 
is  used  to  describe  three  types  of  information  functional' 
groupings,  namely, 

U  information  functional  grouping 
S  information  functional  grouping 
M  information  functional  grouping 

U  information  functional  grouping  represents  generically  the 
user  information  (e.g.  digitized  voice,  data  and  other 
services) .  This  information  may  be  transmitted  trans-. 

parently.  it  may  be  also  be  processed  or  manipulated. 

Examples  of  this  latter  group  include  data  which  is  stored  or 
encrypted  within  the  network. 

A  seven-layer  structure  consistent  with  CCITT  Recom¬ 
mendation  X.  200  is  used  to  describe  the  various  activities 
associated  with  the  U  functional  grouping. 


o  S  information  functional  grouping  represents  generically_ 
the  signalling  information.  This  information  refers  to  all3 
signalling  and  control  aspects  related  to  user-to-exchange 
connection  control  (set-up,  monitoring  and  clear  down) , 
non-connection  related  control,  control  of  transfer  of  user 
information,  access  to  network  control  facilities,  user-to- 
user  signalling,  etc. 

The  above  distinction  is  made  in  order  to  treat  all 
signalling  and  control  aspects  within  one  functional  grouping 
in  a  unified  fashion.  It  is  noted  that  in  some  cases 
(e.g.  in  Rec.  X.25  for  packet-mode  access  interface)  this 
distinction  is  not  explicitly  made.  However,  in  the  ISDN 
context,  such  a  generic  distinction  is  important  in  the 
development  of  an  ISDN  Protocol  Reference  Model.  Two 
types  of  signalling  have  been  identified,  namely, 

-  In-band  (or  in-slot)  signalling  (e.g.  X.21,  X.25) 

Out-band  (or  out-slot)  signalling  (e.g.  Common  Channel 
Signalling  System  No.  7,  signalling  in  the  D  channel) 


t 


Both  above  aspects  can  be  represented  in  the  fundamental 
building  block  in  Figure  2.  Interworking  aspects  between 
different  signalling  schemes  of  the  same  type  and  between 
signalling  schemes  of  different  types  can  also  be  catered 
for. 

For  the  reasons  described  above,  the  S  information  functional 
grouping  is  represented  by  seven  OSI  layers.  As  described 
in  Section  2,  the  ISDN  Protocol  Reference  Model  incorporates 
all  the  seven  layers.  However  for  various  examples  of 
applications  illustrated  in  Section  3,  two  different 
approaches  will  be  used,  where  appropriate,  one  using 
all  seven  layers  and  one  using  only  the  three  lower 
layers  for  signalling  to  the  network.  In  the  latter 
case,  the  top  4  layers  would  be  used  for  user-to-user 
signalling  concurrently  with  user-to-exchange  signal- 
lingin  the  lower  3  layers. 

It  was  not  possible  to  reach  agreement  on  a  single  approach 
in  the  time  available. 

•M  information  functional  grouping  represents  generically  all  the 
local- (e.g.  terminal)  management  aspects  associated  with  the  trans 
fer  of  user  information. and  signalling/control  information.  It 
is  responsible  for  the  manaoement  functions  associated  with 
the  other  two  information  functional  groupings U  and  S.  Examples 
of  these  functions  include  the  selection  of  appropriate 
responses  to  connection  failure  and  other  exception  conditions 
occurring  over  the  communication  facility.  These  functions, 
also  include  "network  management"  and  traffic  control  to 
optimize  utilization  pf  network  resources.  Such  network 
management  information  when  transmitted  to  another  loca¬ 
tion  is  treated  as  information  in  either  U  or  S  functional 
groupings,  or  both,  as  appropriate. 

(Ng£§:  The  M  information  functional  grouping  is  not  partitioned 
into  OSI  layers  at  this  stage.  Such  partitioning  may  not  be 
appropriate  for  SG  XVIII  and  is  anyway  for  further  study. 

Comments  from  other  interested  parties  in  particular  Study 
Group  VII  are  requested) . 

1.2  Interactions  Between  Information  Functional  Groupings 

All  interactions  between  U  and  S information  functional 
groupings  whether  at  a  given  layer  or  across  different 
layers  normaly  take  place  via  the  M  information  functional 
grouping.  Exceptions  include  the  interactions  between  U  and  S 
layers  4-7  (Transport,  Session,  Presentation,  Application) . 

At  layers  4-7,  the  U  and  S  groupings  may  have  their 

own  protocol  functions.  They  may  also  share  common  resources. 

This  aspect  is  therefore  illustrated  by  a  dotted  line  in 
Figure  2.  (e.g.  Basic  Access) 

At  layer  1,  in  some  applications  (e.g.  Basic  Access)  the 
functions  (e.g.  TDM,  bit  synchronization,  loopback  act¬ 
ivities)  are  shared  by  both  U  and  S  functional  groupings. 

In  other  applications  (e.g.  PABX  Access),  these  functions 
may  be  separate  for  U  and  S  groupings. 
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1.3  External  Interactions  of  Fundamental  Building  Block 

Apart  from  layer  protocols  associated  with  the  U  and 
S  functional  groupings  of  one  fundamental  building  block 
and  those  of  another  block,  external  interactions  at  the 
upper  and  lower  faces  of  a  building  block  are  not  part  of  the 
ISDN  Protocol  Reference  Model.  These  are  subjected  to 
other  CCITT  Recommendations  where  applicable.  However, 
for  the  purpose  of  this  Draft  Recommendation  I  0220,  they  are 
illustrated  in  Figure  3  as  follows: 

Physical  transfer  of  information  (whether  user 
or  signalling/control)  between  one  fundamental  building 
block  and  another  takes  place  over  the  physical  media 
attached  to  both  U  and  S  information  functional  groups. 
In  some  applications,  (e.g.  ISDN  basic  access),  a  common 
physical  medium  may  be  shared  by  both  U  and  S  groupings. 

Interactions  at  the  upper  face  of  the  building 
block  to  various  application  processes  external  to 
the  block.  These  include  system  (or  block)  management, 
user  applications,  signalling  applications. 

2 .  ISDN  PROTOCOL  REFERENCE  MODEL 


From  the  fundamental  modelling  concepts  described  in 
Section  1,  an  ISDN  Protocol  Reference  Model  has  been 
developed  as  illustrated  in  Fig.  4.  From  the  standpoint  of 
modelling  the  various  network  elements  such  as  network 
control  facilities,  information  processing/ mf  waging 
facilities  as  shown  in  Figure  1  can  be  treatec'  in  the  same 
manner  as  a  user  system  such  as  a  terminal  equipment  (TE) . 

The  access  between  the  customer  equipment  and  the  network  is 
represented  by  the  S/T  reference  plane  (cf.  S/T  reference 
point  in  the  ISDN  user/Network  Reference  Configuration  as 
described  in  Draft  Rec  I...) 

For  network  elements  such  as  exchanges,  signalling 
points  (SP),  signalling  transfer  points  (STP) ,  a  mirror  image 
version  of  the  fundamental  building  block  is  used.  This 
representation  allows  peer-to-peer  protocols  inside  the  network 
as  well  as  ISDN  User/Network  access  to  be  taken  into  account. 

Note  however,  for  clarity  these  peer-to-peer  protocols  are  not 
shown  in  Fig. 4. 

3.  EXAMPLES  OF  APPLICATIONS  OF  THE  ISDN  PROTOCOL  REFERENCE  MODEL 

Figures  5-10  illustrate  a  number  of  applications  of  the 
above  ISDN  Protocol  Reference  Model  (More  text  will  be 
provided  later  for  the  Geneva  SG  XVIII  meeting  (June  - 
July  1983) ) . 

4 .  FURTHER  STUDY 
\to  oe  provided) 
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Note  (1)  Network  control  facilities  perform  such  functions  as,  for 
example,  closed  user  group  registration.  These  are  owned 
by  network  operators. 

(2)  Information  processing/messaging  facilities  include  data 
base  facilities.  These  may  or  may  not  be  owned  by  network 
operators . 


System 

Management 


Signalling 


User 


3  EXTERNAL  INTERACTIONS  ASSOCIATED  WITH  A  FUNDAMENTAL 
BUILDING  BLOCK 


m 


Note  1 ;  Within  the  network,  different 

physical  media  connections  may  be  used 
between  fundamental  building  blocks  (e.g. 
exchanges.  Signalling  Points,  Signalling 
Transfer  Points.) 


Note  2 :  For  network  elements  that  perform  relaying  functions 
(such  as  suitching  exchanges,  signalling  transfer 
points) ,  tho  U  information  functional  grouping  is 
represented  by  the  lower  three  layers  only.  For  net¬ 
work  elements  that  perform  end-systems  functions  (such 
as  those  providing  information  processing/messaging 
facilities),  all  the  seven  layers  are  represented. 
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Fig.  5A  ISDN  PROTOCOL  REFERENCE  CONFIGURATION 
FOR  CIRCUIT-SWITCHED  CONNECTION 
(THREE-LAYER  APPROACH  USED) 


Fig.  5B  ISDN  PROTOCOL  REFERENCE  CONFIGURATION 
FOR  CIRCUIT-SWITCHED  ACCESS  TO  HIGHER 
LEVEL  FUNCTIONS 
(THREE-LAYER  APPROACH  USED) 


TE 


Network 


TE 


Fig.  5Abis  ISDN  PROTOCOL  REFERENCE  CONFIGURATION 
FOR  CIRCUIT-SWITCHED  CONNECTION 
(Seven-layer  approach  used) 
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Fig.  6 A  ISDN  PROTOCOL  REFERENCE  CONFIGURATION 
(  BASIC  CONNECTION  -  P/S  via  B-channel) 

FOR  PACKET- SWITCHED  CONNECTION  VIA  B-CHANNEL 
(THREE-LAYER  STRUCTURE  USED.) 
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Fig.  6B  ISDN  Protocol  Reference  Configuration 
(Access  to  HLF  -  P/S  via  B-channel) 

FOR  PACKET-SWITCHED  ACCESS  TO  HIGHER 
LAYER  FUNCTIONS  VIA  B-CHANNEL 
(THREE-LAYER  STRUCTURE  USED.) 


TE 


i  D-channel  Handler  mformatu 

J  &  P/S  facility  facility 

ISDN  Protocol  Reference  Configuration 
FOR  PACKET-SWITCHED  ACCESS  TO  HIGHER 
LAYER  FUNCTIONS  VIA  D-CHANNEL 
(THREE-LAYER  APPROACH  USED.) 


information  processing 
facility 


Fig.  9  EXAMPLE  OF  A  TE 


EXAMPLE  OF  A  NT2 ,  An  ET  may  be  viewed  similarly 
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ANNEX  6 


(to  the  report  of  Working  Team  3) 


Suggested  Reply/to  SG  II  (ref  C6m  XVIII/136)(RouVing) 

The  attention  of  SG  II  is/drawn  to  the  following  draft  / 
recommendations.  /  /  / 

I  0210  -  ISDN  Architecture  Functional;  Model  / 


I  0210  -  ISDN  Architecture  Functional  Model 
I  0310  -  ISDN  Numbering  &  addressing  principles 

The  attention  o y SG  II  is  also  drawn  to  the  atta 
e  1  from  the  S <5  VII  report  (fier.l.TD.5) . 


SG  II  is  also  drawn  to  the  attached 


figure  1  from  the  SG  VII  report  (fig.l.TD.5) .  / 

The  objective  of  SG  XVIII  ir/drawing  these  documents  to 
SG  II  is  to  identify  to  SG  II  tKe  increasing  complexity  in 
routing  arrangement  as  networks  progress  towards  tne  ISDN 
Figure  1  fropr  SG  VII  report  directs  current  complexity  m 
data  network  routing  plans  y^SG  XVIII  suggests  that  the 
current  routing  plan  for  telephony  may  not  be  sufficient¬ 
ly  flexible  for  the  ISDN/  / 

TJte  view  of  SG  XVIII  is  that  network  routing  and  numbering  are 
closely  associated.  /It  is  the  view  of  SG  XVIII  that  priority 
should  be  placed  on  development  of  an  ISDN  numbering  plan. 

/*V4<.  aS.CC  1 
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(  to  the  REPORT  OF  WT3) 

Maintenance  functions 


(Contribution  from  Sweden) 

Maintenance  procedure™  can  be  divided  into  the  following 

mainpartst  v 

-  Continuoua  supervision,  autoeatic  teata,  quality  eeasure- 
'•  eenta  and  fault  detection 

-  failure  localisation 

-  failure  evaluation 

-  Recovery  proceduree 

The  interworking  between  theae  ectivitlee  ere  ahown  in 
figure  2. 


figure  2  Automatic  maintenance  proceduree 
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2  SUPERVISION 

2 . 1  Continuous  supervision 

• 

Continuous  supervision  implies  that  a  function  is  super¬ 
vised  every  time  it  is  performed  and  also  that  the 
function  is  performed  in  the  course  of  normal  digital 
customer  access  handling,  functions  like  line  synchroni¬ 
zation  and  data  flow  in  accordance  to  selected  transport 
service  should  be  supervised  in  this  sense. 

2.2  Automatic  tests 


In  the  inactive  state  not  many  continuously  supervised 
functions  are  performed.  To  guarantee  a  reasonable  level 
of  functional  reliability  to  subscribers  not  using  their 
terminals  regularly,  an  automatic  routine  test  is  necessary. 
Automatic  routine  test  may  be  based  on  BER-measurments 
(BER=Bit  Error  Rate)  from  the  exchange  using  controlled 
data  loops. 

2.3  Quality  measurments 

lo  provide  a  base  for  quality  classification's,  long 
term  BER-measurments  are  recommended. 

2 .A  failure  detection 


The  failure  detection  procedures  are  evaluating  the 
disturbance  detected  by  the  procedures  described  in 
2.1  and  2.3  and  putting  the  function  together  with 
its  associated  hardware  in  either  of  the  categories: 

-  Acceptable. 

-  Not  acceptable. 

The  pattern  of  disturbance  are  not  acceptable 
from  at  functional  point  of  view. 

3  fAILURC  tor  A  t  IJ  A_M  ON 

Its  task  is  to  localize  the  source  causing  the  dis¬ 
turbances  within  limits  acceptable  from  an  administra¬ 
tion  point  of  view  (reasonable  maintenance  organiza¬ 
tion,  failure  closing  b>  a  single  visit  etc).  The 
target  is.to  point  out  faulty  DCA  and  whether  the 
fault  is  located  in  the  exchange,  on  the  line  or  at 
the  subscriber  side.  If  the  latter,  it  should  also 
be  possible  to  distinguish  between  fault  in  administra¬ 
tion  installed  equipment  and  subscriber-owned.  It  is 
important  that  t  tie  alarm  message  includes  as  few 
replaceable  modules  ( l ena > l  <u>  1 1 s )  as  possible. 
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4.  FAILURE  EVALUATION 

The  task  for  the  fault  evaluation  procedures  is  to  place  the 

faulty  DCA  in  either  of  the  categories: 

-  Faulty. 

No  restriction  regarding  traffic  is  imposed. 

Recovery  attempts  are  made. 

-  Faulty  and  faultisolated. 

Power  is  switched  off.  Recovery  attempts  are  made. 

-  Intermittent  faulty. 

Depending  on  the  frequency,  either  no  restrictions  regarding 
traffic  is  imposed  or  power  is  switched  off.  No  recovery 
attempts  are  made. 

Note:  As  a  DCA  has  no  redundancy,  the  need  for  the  first 
category  is  obvious.  The  second  category  is  for 
protection  of  not  faulty  DCA  and  or  the  exchange  while 
the  third  is  also  an  indication  for  a  different  fault 
handling  procedure. 


5.  RECOVERY  PROCEDURES 

The  recovery  procedures  task  is  to  check  whether  a  "not  acceptable 
classification  should  remain  or  not.  The  test  are  essentially 
the  same  as  for  the  automatic  test  procedure  and  are  performed 
at  regular  intervals  for  DCA:s  in  the  categories  "faulty"  or 
"faulty  and  faulty  isolated.* 


6.  OPERATOR  TOOLS 

An  operator  may  initiate  procedures  for  fault  verification, 
verification  of  fault  clearance,  blocking  and  un-blocking  of 
DCA,  intensified  quality  measurements,  printout  of  supervision 
data  and  setting  of  alarm  limits. 
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Study  Group  XVIII 

(Group  of  experts  on  ISDN  matters) 

Kyoto,  14-25  February  1983 

SOURCE  :  Chairman  of  Working  Team  4 

TITLE  :  Report  of  the  meeting  on  Services  Q1,A/XVIII 

is 

1)  General 

The  group  met  under  the  chairmanship  of  Mr.  P.  Kahl  (F.R. 
of  Germany) .  The  following  contributions  were  identified  to 
have  relevance  to  Question  1,A/XVIII  : 

.  COM-  XVIII  No. 69  (ITT),  104 (CMTT) ,  115 (Sweden),  116 (ITT), 
125 (COMII) ,  [129 (COMIII)] ,  140(F.R.G.),  151 (Sweden) 

.  Delayed  Contributions  No.  HE(F.R.G.),  HF(F.R.G.), 

[HQ (NTT) ] ,  [GY (FRG) ] ,  [HW(NTT)],  [HX (NTT) ] ,  HY(France), 

IE (France),  IJ(USA),  IK(USA),  IL(USA),  IM(USA),  IN(USA), 
10 (ATT) ,  (JB(KDD)],  [JC(KDD)],  [JF (Canada) ] ,  JI (Canada)  , 
[JL (Canada) ] ,  [JO (Canada) ] ,  [JR(Sweden)  ]. 

[JY (Australia) ] ,  [KA (Australia) ], [KC (Australia] ,  [KT (BT) ] 

.  Temporary  Document  No.  4  (COMVII) ,  6(COMviI),  8(C0MXI), 

9 (COM  XI) ,  [12  (COMIII) ] , 

R8  (Munich  report) 

The  following  terms  of  reference  as  proposed  by  the  chairman 
were  agreed  upon  : 

.  Principles  of  definition  of  services  supported 
by  an  ISDN 

.  Information  types 

.  Bearer  Services  -  identification  of  Berer  Services 

-  description  of  Bearer  Services 

.  Telecommunication  Services 

.  Relation  to  existing  services 

.  Service  oriented  network  requirements 

2 .  Results  of  the  discussions 

2.1  Principles  of  definition  of  services  supported  by  an  ISDN 


The  discussions  on  this  topic  mainly  took  place  in  a  joint 
meeting  between  WT4  (Services)  and  WT3  (Network)  and  was 
chaired  by  Mr.  Pfyffer  (CH) .  The  results  of  this  joint 
activity  opened  the  possibility  to  draft  a  1  Dra  ftj^e-^. 

commendation  on  Services  Supported  by  an  ISDN '  /  ^JTSbrk  on 
this  topic  was  done  in  a  small  drafting-group  chaired  by 
Mr.  Ackzell (Sweden) .  The  resulting  draft  Recommendation 
including  the  work  described  in  section  2.3  below  is 
given  in  Annex  1.  It  should  be  noted  that  the  terms  used 
in  the  Recommendation  are  provisionally  and  should  be 
studied  further  from  a  termi no) oav  nninf  of  viw 
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2.2.  Information  types 

After  some  discussions  on  the  need  to  further  study  the 
concept  of  information  types  the  group  decided  to  maintain 
it  for  the  time  being.  3ased  on  the  available  contribu¬ 
tions  the  text  as  given  in  COMXVIII  R8  was  amended  with  the 
objective  to  better  clarify  the  difference  between  w-  and 
u-  type  of  information.  It  was  also  indicated  that  t-type 
of  information  being  explained  to  be  'telemetry  information' 
may  not^satisfactory  .  f  '  ” 

A*  proposed  to  use”  teleaction"  was  not  agreed  since  tnis  tenn 
seems  to  be  more  restrictive  than  telemetry.  Porlthe  studies 
are  required  to  define  it  fully. 

— Howevog-  a-better  wording— could  not 
_  bo  found  r  The  amended  text  on  information  types  is  given 
in  Annex  2.  ^  X  y  TO  6/  . 

2 . 3  Bearer  Services 

Based  on  the  available  contributions,  the  bearer  services 
as  given  in  Table  1  could  be  identified  to  ,  be_-relevant  at-  that 
point  in  time.  It  should  be  noted  that  the  *cla£5if  iCdLt  ion 
described  in  Table  1  is  based  on  the  agreements  for  the 
"Draft  Rec.  on  Services  Supported  by  an  ISDN"  (see  Annex  1). 

A  subgroup  was  established,  chaired  by  Mr.  Wood,  USA-ATT,  with 
the  task  to  prepare  a  detailed  description  of  bearer  ser¬ 
vices  operating  at  bitrates  applicable  to  the  B  and  D 
channels  at  the  ISDN  user/network  interface.  Only  these 
bearer  services  should  be  considered  which  are  of  prime 
interest  during  this  study  period.  This  does  not  preclude 
that  further  bearer  services  will  be  defined  in  the  next 
study  period.  Results  of  these  activities  are  incorporated 
in  the  draft'  Recommendation  as  given  in  Annex  1  (See  sec- 
„  tion  2  of  Annex  1).  X  -c**  ^  '***** 

3*hree  areas  require  further  study.  First  is  the  generation  of  a 

set  of  unambiguous ,  mutually  exclusive  possible  values  for  each  attribute, 

Second  is  the  generation  of  a  list  of  Additional  Lower  Layer 

Functions  <A LLF's>.  A  number  of  contributions  to  this  meeting  hav* 
suggested?  eitner  explicitly  or  implicitly’  such  AlLF's.  Another 
possible  source  is  the  list  of  User  Facilities  giver,  in  CC I T7  Fee.  :  .  2- 
The  third  area  is  the  generation  of  a  list  of  Duality  of  Service  attf  i~ 
butes.  One  possible  source  is  the  provisional  list  of  duality  of  s  e  *■ "  i  c  e 
attributes  that  Study  Group  Mil  has  developed  tor  data  servicer* 
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Table  1  Identification  of  bearer  services 

1)  Packet-switched  on  B-channel  (PSB)  0  ®  optional 

2)  Packet-switched  on  D-channel  (PSD)  *  ~  **f~^e*c 


tw  Hii.oTnnio.vt'  Qpaf>iai  aft-ontiinn  u.a c  future  broad  band 

services.  Based  on  a  contribution  from  NTT  the  group 
decided  as  a  working  basis  that  bitrates  for  broad  band 
services  should  be  evaluated  based  on: 


n  x  384  kbit/s 


The  main  reason  for  agreeing  to  this  approach  is  based 
on  the  fact  that  with  this  concept  commonality  between 
countries  using  the  1.5  Mbit/s  hierarchy  and  countries 
using  the  2  Mbit/s  hierarchy  can  be  achieved.  The  study 
of  COMXVIII  No.  104  from  CMTT  indicated  however  that  there 
might  be  some  difficulties  with  the  linear  encoding  of 
sound  signals  which  results  in  a  bitrate  of  448  kbit/s. 
Therefore  CMTT  is  requested  to  reconsider  its  position  in 
the  light  of  the  above  proposal.  Further  studies  and 
contribution  of  the  above  approach  are  required.  (See 
also  report  of  Working  Team  1) 


covered  by  proposals  of  France  and  FRG 
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2.4  Telecommunication  Services  14s r  * 

,/n  principle,  an  ISDN  should  be  able  to  support  as  many  as 
possible  of  the  Telecommunication  services  provided  by  an 
Administration/RPOA.  In  particular  examples  of  the  Tele¬ 
communication  Services  already  defined  by  CCITT,  such  as 
Telephony,  Teletex,  Videotex  would  be  supported  as  well 
as  further  Telecommunication  Services  being  defined  by 
relevant  CCITT  Working  Groups. 

With  the  Service  concept  now  defined  in  Rec.  I.  0100  (See 
Annex  1)  it  seems  not  necessary  for  SG  XVIII  to  go  into 
the  details  of  specifying  various  Telecommunication  Services. 


2.5.  Relation  to  existing  services 

A' 

As  a  genexaj.  principle  the  group  decided  that  existing 
services£would  be  supported  by  the  ISDN  the  existing 
service  characteristics  will  have  to  be  provided  by  the 

ISDN.  Any  change  in  characterics  would  require  a  change 
in  service  definitions  or  definition  of  a  new  service. 

In  this  context  it  was  mentioned  that  SG-'.VII  has  not  yet 
/  finished  its  quality  of  service  recommendation  for  data 

services.  The  group  therefore  agreed  that  SO.. VII  should 

be  asked  to  take  into  account  the  possible  support  of 
these  services  by  an  ISDN  in  their  further  work  on 
quality  of  service. 

Special  attention  should  be  given  to  the  HRX  for  ISDN  as  given 
in  G  104  and  the  I  series  Recommendations^-In  order  to 
organize  the  future  work  on  relation  services 

the  following  study  items  were  proposed. 

-  services  in  the  existing  telephone  network 

-  services  in  dedicated  data  networks 

-  use  of  existing  terminals 

Further  work  is  necessary  and  the  Administrations  are  requested 
to  submit  contributions. 


2.6.  Service  oriented  network  requirements 


multimedia  calls:  The  concept  of  multimedia  calls  as 
indicated  in  Delayed  Contribution  JO  (ATT)  was  discussed. 

It  was  agreed  by  the  group  that  this  concept  is  required  for 
the  ISDN  as  seen  from  a  service  point  of  view.  SG  .XI 
is  therefore  asked  to  provide  for  the  appropriate  sig¬ 


nalling  facilities  when  defining  the  D-protocoli. 
also  report  of  Working  Team  3)  - ■ — 


isee 


-5- 


A.167 


TD64 


Service  Interchange  During  a  Call 


Delayed  contribution  KT  (British  Telecom)  proposed  that  ISDN 
users  should  be  offered  a  'universal  call1  service  ie .  a 
circuit-switched  call  established  between  two  S/T  reference 
points  which  would  allow  a  change  of  service  from  voice  to 
digital  data  (and  vice  versa)  during  the  same  call  without 
any  network  reconfiguration.  The  point  was  made  that  such 
a  change  of  service  during  a  call  would  require  the  switching 
out  (or  in)  of  network  circuit  devices  such  as  echo  suppressors, 
where  these  were  provided,  when  the  service  was  changed  from 
voice  to  digital  data  (or  vice  versa) ,  ie  the  network  connection 
would  need  to  be  non-transparent  for  voice,  but  transparent  for 
digital  data. 

This  led  to  considerable  discussion  as  to  whether,  from  a 
conceptual  point  of  view,  the  'universal  call'  with 
service  interchange  capability  should  be  regarded  as  a 
third  category  of  bearer  service  (the  first  two  being 
transparent  and  non-transparent  respectively) ,  or  whether 
the  bearer  service  itself  should  be  regarded  as  changing 
from  the  non-transparent  category  to  the  transparent  category 
upon  change  of  service  from  voice  to  digital  data.  One 
solution  proposed  that  the  'universal  call'  should  be 
regarded  as  a  third  category  of  bearer  service,  as  a  unique 
service  identification  code  would  have  to  be  used  at  the 
time  of  call  set-up;  another  solution  proposed  that  one 
of  the  first  two  categories  of  bearer  service  should  be 
used  with  change  to/from  transparency  from/to  non-trans¬ 
parency  being  effected  by  means  of  additional  low  layer 
functions. 

No  firm  conclusions  were  reached  and  the  item  was  left  for 
further  study. 

-  Compatibility  check:  In  Delayed  Contribution  HQ  (NTT) 
various  possibilities  of  the  realization  of  compatibility 
check  are  described.  After  some  discussion  it  was  agreed 
that  this  function  would  be  required  for  Telecommunication 
services  as  described  in  Annex  1.  The  way  of  implementing 
this  requirement  was  not  considered  to  be  relevant  for  the  work 
of  Working  Team  4. 


This  report  should  be  submitted  to  Study  Group  I,  III,  VII, 
XI,  CMTT . 
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Annex  1  TD64 

{to  the  report  of  Working  Team  4) 

X0100  Draft  Recommendation  on  SERVICES  supported  by  an  ISDN 
Considering 

.  the  ISDN  concept  described  in  general  in  Rec.  G705 

.  the  technical  concepts  of  ISDN  described  in  the 
I  ...  series  Recommendations 

the  ISDN  will  support  a  wide  variety  of  services.  In  order 
to  facilitate  discussion  of  these  services  in  relation  to 
the  network  capabilities  of  the  ISDN  the  following  Recommendation 
is  prepared. 

1)  BASIC  CONCEPT 

1.1.  Services  offered  to  customers  connected  to  an  ISDN 
can  be  characterized  by 

.  network  provided  functions 

-  connections  (CN) 

-  Additional  Low  Layer  Functions 

-  High  Layer  Functions 

.  terminal  functions 

.  operational  and  commercial  features 
with  the  service  provision 

1.2.  To  support  services  an  ISDN  provide  (see 
following  network  elements 

.  Connections  (CN) 
and  optionally 

.  Additional  Low  Layer  Functions  (ALLF) 

It  may  also  provide 

.  High  Layer  Functions  (HLF) . 

Dependent  upon  national  regulations,  HLF  may  be  provided  by 
Administrations  ,  RPOA's  or  other  suppliers. 

The  HLF  may  be  considered  to  be  an  integral  part  of  the 
ISDN  or  may  be  considered  to  be  outside  the  ISDN.  In  the 
latter  case  an  interface  will  have  to  be  specified  between 
the  ISDN  and  such  an  HLF  entity. 


(ALLF) 

(HLF) 

associated 
Fig  1)  the 


Fig.  1  ISDN  network  elements 


An  ISDN  will  provide  a  limited  set  of  connection  types 
to  be  used  for  a  multiplicity  of  services.  At  reference 
points  S/T  a  connection  type  is  characterized  by  protocol 
layers  1-3. 

An  ISDN  may  provide  "Additional  Low  Layer  Functions  (ALLF) " 
which  are  defined  at  reference  points  S/T  by  protocol 
layers  1-3. 

Notes  Signalling  between  the  user  and  the  network  to 

request  connections  and/or  ALLF  may  be  characterized 
by  a  separate  OSI-model,  as  described  in  Rec.  1.0220. 

'High  Layer  Functions  (HLF) *  supported  by  an  ISDN  are 
defined  by  protocols  layers  4-7  at  reference  points  S/T. 


1.3  The  following  customer  entities  may  be  connected  to 
the  reference  points  S/T  (see  Fig.  2): 


-  customer  terminals 

-  customer  systems,  e.g.  PABX,  LAN 


S/T 


Fig .  2  Frit  it  ies  connected  v-  c  T  reference  noints 
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All  customer  entities  connected  to  the  S/T  reference  points 
must  meet  the  interface  specifications  for  layers  1  -  3  to  be 
able  to  utilize  one  or  more  Connection  Types  in  the  ISDN. 

They  must  also  meet  the  interface  specifications  for  layers 
4  -  7  if  they  utilize  High  Layer  Functions^  (HLF)  supported 
by  an  ISDN . 

Customer  terminals  and  systems  may  be  private  or  provided 
by  Administrations/RPOA' s . 

1.4  An  Admin is tration/RPOA  may  offer  to  customers  the  following 
types  of  services  supported  by  an  ISDN; 

-  BEARER  SERVICES ,  which  use  the  connection  types 
defined  for  an  ISDN  and,  optionally,  additional  Low 
Layer  Functions  (ALLF) .  It  should  be  noted  that  ALLF 
can  not  be  offered  as  an ‘independent  service  but 
only  in  conjunction  with  a  connection  type. 

The  customer  may  choose  any  set  of  high  layer  (4-7)  protocols 
for  his  communication,  and  the  ISDN  does  not  ascertain 
compatibility  at  high  layers  (4-7)  between  customers.  An 
example  of  a  Bearer  Service  is  a  64kbit/s  circuit- 
switched,  transparent  service. 

-  ALPHA  SERVICES,  which  use  the  connection  types 
defined  for  an  ISDN,  Additional  Low  Layer  Functions 
(ALLF)  as  necessary,  and  High  Layer  Functions  (HLF) 
supported  by  an  ISDN. 

The  customer  must  utilize  all  protocol  layers  1-7 
relevant  both  to  the  connection  types  and  the  High 
Layer  Functions.  An  an  ALPHA  SERVICE 

is  the  access  to  and  with  an  information 

storage  and  processing  facility. 

-  TELECOMMUNICATION  SERVICES  which  are  fully  specified 
(protocol  layers  1-7)  Including  functions  performed 
by  the  terminals.  Telecommunication  Services  will 
use  connection  types  defined  for  an  ISDN,  and  opt¬ 
ionally  ALLF  and/or  HLF  supported  by  an  ISDN. 

The  checking  of  high  layer  compatibility  is  part  of  this 
service.  Examples  of  Telecommunication  Service  are 
Telephony  and  Teletex. 

It  should  be  noted  that  a  Telecommunication  Service, 

e.g. Teletex,  may  utilize  various  connection  types 

such  as  circuit  or  packet  switched  connections,  in 

which  case  different  terminals  (at  layers  1-3) 

may  be  required.  It  should  be  noted  furthermore  that  for 

a  Telecommunication  service,  the  terminals  may  provide 

functions  similar  to  ALLF  or  HLF  supported  by  an  ISDN.  As 

an  example  abbreviated  dialling  can  be  supported  by  an  ISDN  as 

an  ALLF  or  can  be  implemented  in  the  terminal. 


The  concept  of  the  types  of  services  as  seen  from  the  customer's 
viewpoint  is  illustrated  in  Fig  3. 


| - ►  TELECOMMUNICATION  SERVICE 

«> 

Fio  3  j  Concept  of  types  of  services 


Table  1  shows  the  types  of  services  based  on  the  various 
elements  required. 


LEMENTS 

SERVICE 


HLF 

CN  ALLF i ISDN  NONISDN 
1  based  '  based 


„  1  Operational 

Terminals  a£d 

!  Commercial 


BEARER  SERVICES 
ALPHA  SERVICES 


TELEC.  SERVICES 


X  1  X  ' 

i-  °pt; 

X  i  X 

opt 


—  I 


x  °!r  X 


opt 


y  or  Y 
opt  opt 


X 

X 

X 


X  =*  is  defined  as  part  of  the  service 

XQpt  »  optional,  dependent  on  specific  service 

-  =  is  not  defined  as  part  of  the  service 

Table  1  Definition  of  service  types  by  the  elements  required 
Examples  of  various  service  types  are  described  in  Annex  1 
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2.,  Framework  -for  Describin'?  ISDN  Bearer  Services 

Figure  4  Presents  a  list  ot  attributes  proposed  tor  use  in  describin'? 
ISO N  b e a. r  e r  services-  The y  a r e  inte n d e d  to  be  largely  i  n d e p e n d e n t  > 


Attributes 

1.  Mode  of  connection 

2.  Bitrate/max.  throughout 

3  •  Establishment  of  Connection 

4  •  Channel  Type 

5 •  Access  Protocol 

6  •  Symmetry 

7  •  Connection  Configuration 

8  •  Bit  Transparency 

Additional  Low  Layer  Functions  Provided 
10.  Quality  of  Service  Attributes 

F19.4 

Fig.  5  presents  a  list  of  possible  values  for  each 
attribute. 


Circuit 

Packet 

bit  rate  options 
for  further  study 

throughput  options 
for  further  study 

Switched 


Non  switched 


Reserved 


D  (16 ) 


D  (64) 


Other  options  for 
further  study 


Mode  of 
Connection 

__  • .  .  .Max . 

Bit-rate/ throughput 

Establishment 
of  connection 

Channel 
Type 


Access 

Protocol 


Symmetry 


Connection 

Configuration 


Transparency 


ALLF 


Quality  of 
Service  attributes 


Figure  5 

Possible  Values  for  Each  Attribute 


[This  page  retyped  by  NCS.] 
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3.  Description  of  Bearer  Services 

This  section  described  several  bearer  services  accessed  via  a  B  and/or 
D-channel  which  may  be  provided  by  an  ISDN.  The  description  of  subrate, 
broadband,  and  multiple-connection  bearer  services  is  for  further  study. 

3.1  Circuit  Mode  Bearer  Services 


There  ISDN  bearer  services  are  typically  characterized  by  the  provision  of 
user  information  over  one  type  of  channel  and  signalling  over  another  type  of 
channel. 


3.1.1  G4  kb/s  Circuit  Switched  Service 


■JVarKnarpnf 

I  - - r  ' 


This  service  provides  for  transport  (without  modification)  of  of  64  kb/s  user 
information  offered  over  a  B  channel.  Signalling  is  provided  over  a  D 
channel.  Item  3.1.1  in  TD.64 — This  replaces  last  sentence  of  1st  paragraph. 
The  identification  and  description  of  possible  additional  services  (such  as, 
subrate  or  multiple  configurations  (e.g.,  multipoint,  broadcast,  conferences)) 
are  left  for  furhter  studies.  These  possible  additional  services  should  not 
lead  to  add  additional  requirements  to  those  already  identified  for  physical 
characteristics  of  interfaces  to  be  applied  to  reference  points  S  and/or  T 
(see  draft  Recommendation  I...).  The  identification  and  description  of 
possible  broadband  services  are  also  left  for  further  study. 


Attributes 


1.  Mode  of  connection:  Circuit 

2.  Bit  rate:  64  kb/s 

3.  Establishment  of  connection:  Switched 

4.  Channel  type(s):  B  for  user  Information;  D  for  signalling 

5.  Access  protocol:  Q.900  series  for  D  channel 

6.  Symmetry:  Duplex  -  Symmetric 

7.  Connection  configuration:  Point-to-point 

8.  Transparency:  Transparent 

9.  Additional  Lower  Layer  Functions  Provided:  For  furhter  study  (1) 

10.  Quality  of  Service:  For  further  study 


Note  1:  RPOA  Selection,  User-to-user  Signalling,  and  Abbreviated  Dialing 
have  been  suggested  by  a  number  of  administrations. 
Polnt-to-multipoint  Is  for  further  study.  (??  to  be  finalized  by 
de  Haas,  etc.) 
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4.  1.2  64  kb's  Circuit  Switched  Service  -  Non-Transparent 

This  service  is  similar  to  the  transparent  service  <4.1.1)  except  that 
the  network  may  use  digital  signal  processing  techniques*  such  as  echo 
cancellation  and  low  bit  rate  voice  coding.  Hence*  bit  integrity  is  not 
assured*  (•) 

Attributes 

1-7.  '.Same  as  4.1.1) 

8.  Transparency J  Non-Transparent 

s. 

9 .  Add i t i ona  1  Lower  Layer  Funct i ons  Provided!  For  -further  study  ( 2 ) 

10.  Quality  o-f  Service*  For  further  study  <2> 

Note  I*  Some  indication  o-f  the  user  information  type  <e.g.  voice) 

may  need  to  be  provided  to  the  network >  either  at  subscription 
time  or  on  a  call -by-call  basis. 

Note  2!  May  be  different  from  correspondi ng  values  in  4.1.1. 


1 

,4.1.3  64  kb's  Leased  Circuit  Service  -  Transparent 
^•1*4  64  kb's  Leased  Circuit  Service  -  Non-Transparent 


3  -j  "j 

t».1.3  and  4.1.4  are  similar  toAT.1.1  and  >1.1.2*  respectively, 
except  that  a  connection  is  not  established  on  demand  via  a 
set  of  signalling  messages.  Rather,  the  connection  may  be 
established  at  subscription  time  (i.e.,  non-switched)  or 
at  some  time  requested  by  the  customer  (i.e.,  reserved). 
Operational,  administrative,  and  maintenance  messages, 
related  to  these  services  may  be  conveyed  over  the  D-channel. 


3 

4.2  Packet  mode  bearer  services 


These  bearer  services  imply  and  involve  packet  switching 
resources  of  ISDN.  Depending  on  the  resources  of  che  local 

access  which  are  involved,  three  bearer  services  can  be 
identified: 


-4’. 2.1  Virtual  circuits  established  on  a  B-channel 

The  B-channel  may  be  connected  to  the  ISDN  packet  handling 
functions  by  means  of  a  semi- permanent  connection  or  switched 
on  a  per  call  basis.  This  service  is  equivalent  to  the  one 
offered  by  the  Packet  Switched  Data  Networks,  including  the 
associated  facilities  (see  CCITT  Rec.  X2) . 
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Attributes 

p 

1.  Mode  of  Connection  :  packet-virtual  circuit 

2.  Bit  rate  :  the  maximum  throughput  is  one  of  the  bit  rates 
specified  by  recommendation#  2£L. 

3.  Establishment  of  Connection:  switched  virtual  circuit  or 
permanent  virtual  circuit 

4.  Channel  type  :  B  for  virtual  circuits;  D  for  signalling  if 
circuit  switched  access  to  PHF. 

5.  Access  protocol (s)  :  X.25  in  B-channel;  Q  900  series  protocols 
for  circuit  switched  access  to  the  PHF 

6.  Symmetry  :  Duplex  -  Symmetric 

7.  Connection  configuration  :  point  to  point 

8 .  Transparency  :  Transparent 

Additional  Lower  Layer  Functions  Provided:  For  further 
study.  Candidates  include  those  specified  in  CCITT  Ree.  X.2. 

10.  Quality  of  Service  :  For  Further  Study 


Jr. 2.2.  Virtual  circuits  established  in  the  D-channel . 


These  virtual  circuits  may  be  multiplexed  with  other 
information  streams  (e.g.  signalling).  Only  some  X.l  user 
classes  (i.e.,  those  asking  for  a  throughput  &  16  kbit/s  for  a 
16  kb/s  D  channel  )  can  make  use  of  that  bearer  service, 
with  some  additional  restrictions  (maximum  user  data  for 
each  packet,  for  example). 


Attributes 

1.  Mode  of  connection:  packet  -  virtual  circuit 

2.  Bit  rate:  maximum  throughput  is  one  of  the  bit  rates 
of  Rec.  XI  up  to  9.6  kbit/s 

3.  Establishment  of  connection:  switched  virtual  circuit 
or  permanent  virtual  circuit 

4.  Channel  type  of  I  D  channel  at  16  kbit/s. 

5.  Access  protocol:  D  channel  (multipoint)  -  . 


6.  Symmetry:  Duplex-Symmetric 

7.  Connection  configuration:  point  to  point 

8.  Transparency:  transparent 

9.  Additional  Lower  Layer  Function5'~Provided:  For  further 
study 

10.  Quality  of  Service:  For  Further  Study 


3 

>f.2.3  Connectionless  Packet  Service  on  a  D-channel . 

This  service  should  be  provided  to  support  applications 
such  as  telemetry,  telealarm  and  telecontrol.  Further  studies 
could  indicate  specific  constraints  on  that  Bearer  service, 
such  as  technical  performance  or  user  throughput  ;  it  can 
however  be  envisaged  that  it  caters  also  for  other  applications 
(eg.  Credit  card  checking) . 

Attributes 

1.  Mode  of  Connection:  packet  -  connectionless 

2.  Bit  rate:  maximum  throughput  is  one  of  the  bit  rates 

of  Rec.  XI  up  to  9.6  kbit/s 

3.  Establishment  of  connection:  switched 

4.  Channel  type:  D  at  16  kbit/s  -  D  at  64  kbit/s 

5.  Access  protocol:  For  Further  Study  (1) 

6.  Symmetry:  Simplex  or  duplex 

7.  Connection  configuration:  point  to  point  or  point  to 

multipoint 

8.  Transparency:  transparent 

9.  Additional  Lower  Layer  Functions  Provided;  For  Further  Stud 

10.  Quality  of  Service:  For  Further  Study 

Note  1:  Candidates  include  the  X.25  Fast  Select  option 
with  restriction  on  answer,  the  X.25  Datagram  Service,  and 
others  possibly  not  yet  defined. 
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Annex  1  to  10100 

Examples  of  Services  supported  by  an  ISDN 

The  examples  below  refer  to  64  kbits,  circuit-switched 
connections.  Other  examples  based  on  other  connection  types 
are  equally  valid.  In  the  examples  HLF  are  always  indicated 
as  being  part  of  the  ISDN.  Other  situations  however  may 
occur  (see  1.2  of  10100) 

1.  BEARER  SERVICES 

The  concept  of  BEARER  SERVICES  as  described  through  the 
required  ISDN  network  elements  is  given  in  FIG  6  and  7. 


FIG  6  FUNCTIONAL  MODEL' 

According  to  the  definitions  above  the  BEARER  SERVICE  does 
not  include  the  terminals. 

For  a  ’64  kbit/s  transparent/non-transparent  circuit- 
switched  bearer  service1  the  protocol  model  as  given  in 
Fig  57will  apply: 


Fig.  7  Protocol  model  for  64  kbit/s  circuit- 
switched  Bearer  Service 


The  inclusion  of  a  level  1  bit-manipulator, (  ^  )  e.g. 

an  echo-cancellor  results  in  a  non-transparent  connection 
type  and  consequently  in  a  non-transparent  BEARER  SERVICE 
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2  ALPHA  SERVICES 

The  concept  of  ALPHA  SERVICES  as  described  through  the 
required  ISDN  network  elements  is  given  in  Fig.  8,  9 
and  10.  According  to  the  definitions  above,  the 
ALPHA  SERVICE  does  not  include  the  terminals 

a)  In  this  case  a  connection  is  provided 

between  two  S/T  reference  points  via  an  HLF 


Fig.  6  Functional  model 


S/T  S/T 


Fig.  9  Protocol  model 


b)  In  this  case  a  connection  is  provided  between 
the  S/T  reference  point  and  a  HLF-element  in 
the  ISDN 


n  Functional  model 
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TELECOMMUNICATION  SERVICES 

The  concept  of  TELECOMMUNICATION  SERVICES  as  described 
through  the  recruired  ISDN  network  elements  is  given  in 
Fig.  11,  12,  13,  14,  15  and  16. 

According  to  the  definitions  above  the  TELECOMMUNICATION 
SERVICE  includes  the  terminals. 

Teletex  (64  kbit/s,  circuit-switched)  see  Fig.  9  and  10 


Flg*  11  Functional 


Model 


Fig.  12  Protocol  model 


(b)  Videotex  (64  Kbit/s , "circuit-switcneaj 


•40 


Fig.  13  Functional  model 
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Annex  2 

(to  the  report  of  Working  Team  4) 
Information  types 


Information  types  assists  tbe  progress  in  other  ISDN  study  questions  e.g. 

ISDN  access  types,  network  models  prior  to  an  agreement  on  individual  services  provided 
by  an  ISDN. 

The  definition  of  the  information  types  takes  into  account  service  groupings, 
information  rate  and  anticipated  handling  in  the  network. 

The  grouping  of  ISDN  information  types  is  not  based  on  the  principles  as 
described  above  for  the  service  classification.  When  ISDN  services  or  classes  of  ISDN 
services  have  been  defined  these  information  types  may  not  be  further  considered. 

Some  of  the  information  types  below  correspond  to  already  standardized  or  agreed  to 
services  and/or  rates,  others  to  services  and  rates  that  are  under  study. 
cu 

Type  x  :  signals  corresponding  to  those  from  conventional  (analogue) 
telephone  subscriber  stations  (e.g.,  including  decadic  pulsing  or  multifrequency 
signalling  (MFPB)). 

Type  v  :  encoded  voice  signals  with  subtypes  as  indicated  below  : 

vl  -  digital  voice  at  6b  kbit/s,  encoded  in  accordance  with 
Recommendation  G.711 

v2  -  digital  voice  encoded  in  submultiples  of  6b  kbit/s 
(i.e.  8,  16,  32  kbit/s) 

Nbte  :  Alteration  of  the  transmission  rate  (variable  bit  rate  voice)  may  be 

permitted  during  the  duration  of  a  connection. 

v3  -  digital  voice  at  6b  kbit/s,  vhere  the  encoding  is  not  in 

compliance  with  Recommendation  G.711  (e.g.  high  quality  voice 

signals ) 

vb  -  packetized  voice  up  to  6b  kbit/s 

Note  :  Alteration  of  the  transmission  rate  (variable  bit  rate  voice)  may  be 

permitted  during  the  duration  of  a  connection. 

Type  d  :  digital  information  (other  than  v-type)  up  to  6U  kbit/s  with 
subtypes  as  indicated  below  : 

dl  -  digital  data  information  at  rates  according  to 
Recommendation  X.l 

d2  -  digital  information  at  6b  kbit/s 

d3  -  digital  information  at  submultiple  of  6b  kbit/s 
i.e.  8,  16,  32  kbit/s 
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Annex  2 

(to  the  report  of  Working  Team  4) 
Information  types 


Information  types  assists  the  progress  in  other  ISDR  study  questions  e.g. 

ISDR  access  types,  network  models  prior  to  an  agreement  on  individual  services  provided 
by  an  ISDR. 

The  definition  of  the  information  types  takes  into  account  aervice  groupings, 
information  rate  and  anticipated  handling  in  the  network. 

The  grouping  of  ISDR  information  types  is  not  based  on  the  principles  as 
described  above  for  the  service  classification.  When  ISDR  services  or  classes  of  ISM 
services  have  been  defined  these  information  types  may  not  be  further  considered. 

Some  of  the  information  types  below  correspond  to  already  standardized  or  agreed  to 
services  and/or  rates,  others  to  services  and  rates  that  are  under  study. 

4L> 

Type  a  :  signals  corresponding  to  those  from  conventional  (analogue) 
telephone  subscriber  stations  (e.g.,  including  decadic  pulsing  or  multi frequency 
signalling  (MFPB)). 

Tyne  v  :  encoded  voice  signals  with  subtypes  as  indicated  below  : 

vl  -  digital  voice  at  6b  kbit/s,  encoded  in  accordance  with 
Recommendation  0.711 

v2  -  digital  voice  encoded  in  suboultiples  of  6b  kbit/s 
(i.e.  8,  16,  32  kbit/s) 

Rote  :  Alteration  of  the  transmission  rate  (variable  bit  rate  voice)  may  be 

permitted  during  the  duration  of  a  connection. 

v3  -  digital  voice  at  6b  kbit/s,  where  the  encoding  is  not  in 

compliance  with  Recommendation  G.7U  (e.g.  high  quality  voice 
signals) 

vb  -  packetized  voice  up  to  6b  kbit/s 

Rote  :  Alteration  of  the  transmission  rate  (variable  bit  rate  voice)  nay  be 

permitted  during  the  duration  of  a  connection. 

Type  d  :  digital  information  (other  than  v-type)  up  to  6b  kbit/s  with 
subtypes  as  indicated  below  : 

dl  -  digital  data  information  at  rates  according  to 
Recommendation  X.l 

d2  -  digital  information  at  6b  kbit/a 

d3  -  digital  information  at  subaultiple  of  6b  kbit/s 
i.e.  8,  16,  32  kbit/s 
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TITLE  :  REPORT  OF  t’7T5  PART  1. 


1.  AGENDA 

The  agenda  shown  in  Annex  1  was  adopted  for  the  meeting. 

The  Annex  also  lists  the  documents  that  were  available  for 
discussion. 

2.  REPORT  OF  DISCUSSIONS 

2.1.  D-channel  requirements  "-'v 

A  number  of  contributions  were  available  dealing  with 
various  aspects  of  D-channel  requirements.  The  following 
is  a  summary  of  the  discussions  and  conclusions  reached. 

2.1.1  Signalling  for  B-channels  in  other  structures. 

Document  R8  on  page  104  records  the  discussion  on  this  matter 
during  the  Munich  meeting.  At  that  meeting  the  question  of 
multiple  D-channels  had  been  left  for  further  study.  At  the 
present  meeting  discussions  on  access  structures  had  confirmed 
a  need,  in  the  case  say  of  a  PABX  connected  to  the  ISDN  by  more 
than  one  primary  multiplex  structure,  for  a  D-channel  in  one 
structure  to  be  able  to  carry  signalling  for  B-channels  in 
another  structure  (on  the  same  access)  . 

The  meeting  discussed  the  implications  of  such  an  arrange¬ 
ment.  Some  delegates  were  concerned  that  at  the  switch  it  would 
be  necessary  to  be  able  to  identify  the  multiplex  system  that 
the  B-channel  is  in.  The  meeting  thought  that  this  would  depend 
on  the  implementation  at  the  switch  but  would  be  an  aspect  that 
would  have  to  be  considered  further. 

The  meeting  agreed  with  the  general  requirement.  In  the 
same  way  that  the  D-channel  of  a  basic  access  structure  should 
be  able  to  signal  for  say  a  broadband  channel  within  the  same 
access  the  D-channel  of  a  multiplex  channel  structure  should 
also  be  able  to  signal  for  other  B-channels  as  the  objective 
is  that  the  same  protocols  are  used.  It  was  confirmed  that  in  such 
an  arrangement  there  was  no  requirement  for  the  D-channel 
protocols  to  include  signalling  network  management  capabilities 
(e.g.  message  retrieval,  change  over,  change  back)  as  in  SS  Mo.  7. 
Some  views  were  expressed  that  it  would  oe  desirable  for  the 
signalling  to  be  able  to  be  transferred  automatically  from  one 
multiplex  to  another  in  the  case  of  failure.  The  meeting 
thought  that  this  should  be  catered  for  within  the  general 
network  management  procedures  as  the  switch  would  likely  be  able 
to  select  which  multiplex  system  on  which  to  carry  the 
D-channel  to  a  customer.  Such  changeover  could  be  manual, 
semi-automatic  or  automatic  depending  on  the  system  monitoring 
and  restoration  techniques  used.  Some  delegates,  whilst 
agreeing  with  this  approach  for  the  1984  Recommendations 
thought  that  such  capabilities  may  be  required  in  D-channel 
protocol  in  the  future. 
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The  meeting  then  considered  the  labelling  implications  of 
such  a  requirement. 

Some  delegates  thought  that  the  labelling  should  cater  for 
the  case  when  the  D-channel  is  used  in  a  second  order  multiplex 
structure.  One  figure  mentioned  was  128  channels.  Others  thought 
that  the  labelling  should  already  allow  for  the  identification  of 
sub  channels  within  a  B-channel.  It  was  agreed  that  as  no  de¬ 
finite  limit  could  be  put  on  the  capacity  SGXI  should  be  asked 
to  develop  an  open  ended  labelling  structure  possibly  in  two  levels. 
The  first  level  would  primarily  identify  the  B-channel  and  the  second 
level  sub-channels  where  appropriate.  The  eventual  utilisation 
of  such  capabilities  will  depend  on  operational  experience  of 
large  customer  installations. 

2.1.2  End-to-end  Signalling 

Two  contributions  were  available  on  this  subject. 

Document  KG  from  British  Telecom  proposed  that  a  limited  capa¬ 
bility  for  end-to-end  (user-to-user)  signalling  be  included  in 
the  signalling  messages  for  B-channel  call  control.  Document  HG 
from  the  Federal  Republic  of  Germany  also  proposed  that  such  an 
end-to-end  signalling  capability  be  provided  and  in  addition 
discussed  the  matter  of  conveying  signalling  between  PABXs 
over  the  ISDN. 

The  meeting  first  discussed  the  proposal  in  document  KG  and 
agreed  that  such  a  limited  capability  should  be  included  for 
end-to-end  signalling  between  two  ISDN  customer  installations. 

Such  a  capability  would  typically  be  used  in  conjunction 
with  the  setting  up  of  a  B-channel  connection  and  could 

be  used  for  example  for  transfer  of  compatibility  checking 
information  prior  to  the  initial  communication.  In 
addition,  it  could  be  used  during  an  established  call,  for 
example  for.  changing  the  operating  mode  of  the  terminals. 

It  was. agreed  that  the  transfer  of  such  signalling  mes¬ 
sages  containing  end-to-end  signalling  information  should 
also  be  possible  when  a  B-channel  connection  is  not  present. 

In  this  case  the  'virtual-call*  procedure  should  be  used 
in  which  the  network  handles  the  signalling  messages  as 
if  a  B-channel  connection  is  involved  and  'dummy'  labels  are 
used . 


The  meeting  agreed  that  once  a  facility  is  provided  for 
limited  end-to-end  signalling  it  would  be  desirable  to 
also  provide  recommendations  detailing  how  such  information 
may  be  used  by  the  customer  installations  as  part  of  the 
definition  of  'telecommunication  services'.  It  was  noted 
that  there  were  charging  implications  in  providing  such 
end-to-end  signalling  capabilities.  It  was  also  noted  that 
the  amount  of  such  end-to-end  signalling  as  compared  to  call 
control  signalling  could  be  high  in  the  care  of  short  hold 
time  calls.  Flow  control  would  thus  be  required  in  the  net¬ 
work  . 
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Concerning  the  amount  of  end-to-end  signalling  that 
should  be  catered  for  it  was  agreed  that  32  octets  maximum  within 
the  call  control  signalling  messages  would  be  a  reasonable 
objective  and  Study  Group  XI  will  be  asked  to  take  such 
a  requirement  into  account  in  the  design  of  the  D-channel 


protocols.  The  value  of  32  octets  was  chosen  primanily  based 
on  considerations  of  storage  limitations  in  the  network.  ,  / 

The  following  text  based  on  the  British  Telecom  ^  Jt  * 

contribution  summarises  the  requirements: 

— a  — 

i.  A  user  data  field  of  32  octets  maximum  length 
should  be  provided  in  all  messages  used  for  call 
establishment  and  clearing  at  the  user/network  interface. 


ii.  End-to-end  signalling  messages,  each  capable  of 
transporting  up  to  32  octets  of  user  data  should  be 
included  in  thfe  D-channel  protocols.  (The  transfer 
of  these  messages  across  the  customer  interface  should  not 
change  the  interface  state  with  regard  to  call  control.) 
Message  transfer  should  be  subject  to  the  following 
rules: 


a)  A  limited  number*  of  messages  may  be  exchanged 
between  the  calling  and  called  parties  following 

the  transfer  of  the  Call  Confirmation  Response/Indication 
message  but  before  the  called  party  accepts  or  rejects 
the  call  via  the  appropriate  call  control  message. 

b)  Following  the  connection  of  the  call  it  should 

be  possible  for  parties  to  exchange  a  limited  number* 
of  end-to-end  signalling  messages. 

*  The  limit  on  the  number  of  messages  that  may  be 
exchanged  shall  be  controlled  by  the  network  in  order 
to  cater  for  charging  policies  and  network  flow  control 
constraints. 


iii.  End-to-end  signalling  messages  as  described  in 
(ii.b)  above  should  be  able  to  be  used  without  any 
association  with  a  B-channel  connection  (ie.  for  leased 
lines)  using  ’virtual  B-channel’  connection  signalling 
procedures. 

The  discussion  of  end-to-end  signalling  for  PABXs  is 
reported  in  section  2.2. 

The  meeting  then  discussed  the  means  by  which  the 
signalling  messages  carrying  only  the  end-to-end  signalling 
information  field  may  be  routed  through  the  signalling 
network.  Using  the  currently  defined  capabilities  of 
SS  No7  the  end-to-end  signalling  messages  have  to  follow 
the  path  taken  by  the  virtual  (or  real)  B  channel  call 
set-up  signalling  messages  even  though  no  processing 
of  the  end-to-end  signalling  information  need  be 
performed  at  the  transit  exchanges.  The  end-to-end 
messages  may  be  identified  by  allocating  an  appropriate 
heading  code . 
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It  would  however,  with  some  addition  to  the  functions 
of  the  signal  transfer  points,  be  possible  to  establish 
a  virtual  circuit  connection  between  the  two  local 
exchanges  using  only  the  signal  transfer  points. 

Annex  3  provided  by  NTT  describes  the  two  cases 
and  SG  XI  are  asked  to  consider  the  possibilities  of 
including  the  capabilities  discribed  in  the  SS  No7  network. 

2.1.3  Local  Signalling 

Contribution  KJ  from  British  Telecom  was  discussed  in  which 
it  was  proposed  that  features  be  included  in  the  D-channel 
protocols  to  allow  communication  between  terminals  in  a 
customers  installation.  For  example  such  a  communications 
capability  would  be  required  between  the  terminals  on  an 
intelligent  NT2. 

The  meeting  discussed  the  contribution  and  agreed  that  the 
ISDN  user/network  interface  should  be  applicable  to,  for 
example,  PABX  extensions  as  well  as  to  single  terminal  con¬ 
nexions  to  the  network.  The  aim  should  be  however  to 
incorporate  any  such  additional  features  into  the  D-channel 
protocols  in  a  consistent  way  and  not  try  to  cater  for 
applications  which  would  be  incompatible  with  the  'standard' 
protocols. 

In  discussion  it  was  noted  that  there  may  be  addressing 
implications  when  considering  local  communication  and  it 

may  also  be  desirable  for  the  NT2  and  terminals  to  be  able  to 
discriminate  between  calls  within  a  customers  installation 
and  calls  to/from  the  network. 

The  meeting  agreed  to  ask  Study  Group  XI,  WP6  to  investigate 
the  impact  of  providing  internal  communication  within  a 
customer  installation  on  the  D-channel  protocol, in  particular 
layer  3,  and  to  incorporate  such  features  if  they  can  be 
included  with  minimal  changes  to  the  protocols. 

2.1.4.  Simple  Subset 

Contribution  HB  from  the  Federal  Republic  of  Germany  was 
considered  in  which  it  was  proposed  that  the  same  layer 
1  and  2  protocols  should  be  used  for  all  applications  of 
the  ISDN  user/network  interface  but  that  future  evolution 
of  the  standard  protocol,  early  implementation  ol  national 
variants  at  layer  3  could  be  catered  for  by  an  'escape'  method. 

The  meeting  discussed  the  issues  raised  and  a  number  of 
delegates  felt  that  until  the  studies  of  the  D-channel 
protocols  were  complete  it  was  not  possible  to  exclude  the 
possibility  of  defining  a  'simple  subset'  of  LAPD.  It  was 
not  yet  known  that  the  LAPD  presenty  being  defined  could 
economically  meet  all  types  of  application.  It  was  however 
reconfirmed  that  should  such  a  subset  still  be  required  it 
should  be  compatible  with  the  LAPD  protocols. 
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Concerning  layer  3  matters  it  was  the  view  of  the  meeting 
that  the  aim  should  be  to  have  a  structured  set  of  protocols  at 
layer  3  which  would  cater  for  a  range  of  applications.  Some 
applications  would  not  use  all  the  protocols ,  for  example  a 
single  terminal  connected  to  the  network  would  not  utilize 
protocols  included  for  PABX  operation.  Similarly,  if  the  layer 
3  protocols  are  designed  with  a  number  of  protocol  elements  in 
them  then  ’simple’  terminals  could  ignore  some  elements  but 
still  work  to  the  same  exchange  terminations. 


The  general  view  of  the  meeting  was  that  'escape'  techniques  at  layer 
3  should  not  be  encouraged  and  that  if  national  additions  to  the 
protocols  were  necessary  they  should  be  catered  for  in  the  basic 
structure  of  the  protocols.  However  it  was  noted  that  there  may 
be  a  need  to  be  able  to  allow  for  coexistence  between  early 
national  versions  of  the  layer  3  protocols  and  the  standard 

layer  3  protocols.  For  this  purpose  ’escape’  techniques  could 
be  applied. 

The  meeting  reaffirmed  the  view  that  it  was  essential  that  the 
first  objective  was  to  define  by  1984  a  set  of  D-channel  pro¬ 
tocols  including  a  layer  3  protocol  structure  which 

would  allow  for  future  expansion. 

2.1.5  D-channel  loading 

The  meeting  considered  Document  HH  from  the  Federal  Republic  of 
Germany  which  contained  the  results  of  D  channel  throughput 
calculations  based  on  a  number  of  assumptions  on  priority, 
message  length  etc. 

It  was  noted  that  the  conclusions  in  the  document  were  in 
agreement  with  the  approaches  being  adopted  by  SGXI.  These 
were  that  priority  between  2  messages  should  be  provided 

at  layer  1 ,  that  the  layer  2  information  field  length  should 
be  limited  to  128  octets  and  that  frame  abort  mechanisms 
should  not  be  included. 

The  meeting  discussed  whether  or  not  two  priority  levels  were 
sufficient.  It  was  noted  that  SGXI  had  indicated  that  more 
than  two  could  be  provided.  It  was  generally  agreed  that 
although  there  was  as-  yet  no  detailed  information  indicating 
that  more  than  two  were  required  the  option  should  be  kept  open. 

The  meeting  agreed  that  'S'  type  information  should  be  given 
the  highest  priority  and  SGXI  WP6  are  asked  to  include  this 
in  the  D-channel  Recommendations.  The  meeting  also  endorsed 
the  SGXI  conclusions  that  the  information  field  length 
should  be  limited  to  12  8  octets  and  that  frame  techniques 

were  not  required.  \ 

ISO-  X3  -u Arte  J 

The  matter  of  answer  signal  delay  was  raised  and  it  was 
suggested  that  the  D-channel  protocols  should  allow  priority 
to  be  given  vo  some  .gnals.  Following  discussion  of  this 
subject  it  v  ier.  ally  agreed  not  to  discriminate 
between  signal  :ypes  in  the  D-channel  protocols. 


2.1.6  Performance 


The  meeting  discussed  the  issue  of  signalling  performance 
and  reviewed  document  IU  from  Bell-Northern  Research  which  raised 
the  issue  of  the  need  to  define  overall  signalling  performance 
both  to  assist  in  the  definition  of  signalling  systems  and 
to  provide  information  to  users  of  the  ISDN. 

It  was  agreed  that  SGXVIII  should  attempt  to  provide 
some  overall  signalling  performance  information  based  on 
a  limited  set  of  network  models.  It  was  noted  that 

overall  signalling  performance  will  be  influenced  by  the  types 
of  customer  installation,  by  procedures  adopted  for  call  connect- 
through,  by  assumptions  concerning  the  mix  of  signalling  and  data 
in  the  D-channels  and  by  the  network  configurations.  It  was  also 
recognized  that  signalling  performance  is  only  one  aspect  of 
defining  overall  service  performance. 

It  was  agreed  that  a  drafting  group  be  established  under 
the  chairmanship  of  Mr.  B.  Welsh  (Canada-BNR)  to  provide  a 
framework  for  such  an  analysis,  which  should  include  the 
parameters  to  be  analysed  and  the  signalling  models  to  be  used. 

The  report  of  the  group  is  contained  in  Annex  2  and  contributions 
are  requested  for  the  next  meeting. 

2.1.7  Signalling  for  change  of  service  during  a  call 

Documents  JC  from  KDD,  JY  from  Australia  and  KT  from 
British  Telecom  all  addressed  the  matter  of  signalling  impli¬ 
cations  of  changing  service  during  a  call. 

On  the  general  issues  raised  in  the  documents  the  meeting 
concluded  that  the  signalling  requirements  will  depend  on  the 
definitions  of' bearer  services'  and  network  structures  being 
defined  under  Question  1/XVIII  points  A  and  B.  It  was  recognized 
that  SGXI  needs  information  on  the  necessary  signals  that  will 
have  to  be  conveyed  in  the  network  and  the  use  to  which  they  will 
be  put.  It  was  agreed  that  the  matter  be  studied  during  the 
June  83  meeting  in  order  to  provide  this  information,  and  con¬ 
tributions  are  requested. 

Concerning  the  particular  points  raised  by  SGXI  contained 
in  their  report  COM  XI-R17  (see  4.7.2  of  TD  21),  the  aim  will 
be  to  consider  the  control  of  speech  processing  devices  and  the 
necessary  signalling  at  the  June  meeting.  Concerning  the  need 
for  a  'data  present'  signal  it  was  agreed  that  there  was  at  this 
point  in  time  no  need  for  this  particular  signal  but  eventually 
a  number  of  signals  will  be  required  which  will  characterize  the 
connection. 

2.1.8  Terminal  Portability 

The  meeting  reviewed  the  proposals  in  document  KV  from 
ITT  and  the  general  considerations  on  terminal  portability 
contained  in  documents  HI  and  III  from  the  Federal  Republic  of 


Germany . 
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It  was  noted  that  the  term  'portability'  had  been 
used  in  a  number  of  different  senses  and  it  was  agreed 
that  terminal  portability  in  this  discussion  referred  to 
the  ability  to  be  able  to  move  a  terminal  from  one  socket 


to  another  on  the  same  access  channels  during  an  established 
connection,  it  was  not  intended  that  the  address  of  a 
terminal  could  also  be  ’moved'. 


It  was  recognized  that  the  part  of  the  ISDN  user/network 
interface  definition  will  likely  have  to  include  the  capability  to 
detect  that  a  terminal  has  been  unplugged  or  is  out  of  service 
during  established  calls  and  to  clear  any  calls  in  progress. 

This  matter  however  needs  further  study.  Thus  to  ensure  that 
a  terminal  may  be  moved  an  additional  (level  3}  signalling 
procedure  would  have  to  be  included  to  hold  the  connections. 

Also  it  was  agreed  that  there  was  a  possibility  that  such  a 
signalling  procedure  could  have  some  compatibility  with 
signalling  procedures  for  transfer  of  a  call  from  one  terminal 
to  another  connected  to  the  same  access  channels. 


Following  a  discussion  of  the  desirability  for  such 
terminal  portability  capabilities  it  was  agreed  that  SG  XI 
be  asked  to  study  the  matter  and  include  the  necessary 
capabilities  in  the  D-channel  and  SS  No7  protocols.  It 
was  recognised  however  that  there  is  a  balance  betweeen 
the  cost  of  providing  such  a  capability  and  its  value. 
Should  it  prove  therefore  to  be  a  complex  capability  to 
incorporate  SG  XVIII  may  wish  to  review  the  requirement. 

It  was  also  recognised  that  even  if  included  in  the  ISDN 
user/network  interface  definitions  not  all  terminals  may 
wish  to  make  use  of  such  a  capability.  For  example 
existing  terminals  connected  via  current  interfaces  and 
Terminal  Adaptors  may  not  be  able  to  cope  with  a  dis¬ 
connection  and  reconnexion . 


The  following  additional  requirements  were  agreed. 


a)  Terminal  portability  should  be  applicable  to  both  the 
calling  and  to  the  called  terminals. 


b)  Terminal  portability  was  only  required  durinq  the  stable 
‘call  connected 'state,  not  during  call  establishment 
and  clearing.  Also,  such  a  capability  was  not  required 
during  the  'ringing'  phase. 


2.2.  PABX  Signalling 

2.2.1  PABX  to  PABX  signalling  requirements 

Following  the  introduction  of  Document  HG  from  the  Federal 
Republic  of  Germany  the  meeting  discussed  the  ways  in  which 
PABX  to  PABX  signalling  could  be  catered  for.  Four  possible 
ways  were  identified. 

a)  The  PABX  end-to-end  signalling  is  carried  within 
the  end-to-end  signalling  information  field  of  the  D-channel 
signalling  messages  (see  section  2.1.2.  above) 

b)  The  PABX  end-to-end  signalling  messages  are  carried 
within  the  D-channel  but  are  identified  as  being  different 
to  the  normal  network  call  control  siqnallinq. 
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2.3  Layer  3  issues 

2.3.1  Signalling  for  analogue  channels 
The  meeting  noted  that  in  the  discussions  under  Question  2/ 
XVIII  on  hybrid  access  the  opinion  was  expressed  that  it  would 
be  advantageous  if  the  D-channel  in  a  hybrid  access  arrange¬ 
ment  could  carry  some  or  all  of  the  signalling  for  the  associ¬ 
ated  analogue  channel. 

There  were  no  contributions  available  at  the  present  meeting 
on  which  to  base  a  discussion  and  it  was  agreed  that  the 
matter  should  be  studied  at  the  next  meeting.  Contributions 
are  requested  analysing  the  necessary  signals  and  procedures 
for  such  signalling  together  with  a  comparison  with  the 
D-channel  protocols.  The  meeting  may  then  consider  whether 
any  elements  of  procedure  could  be  added  to  meet  such  a 
requirement. 

2.3.2  Connect  through  procedures 

The  meeting  considered  documents  HR  from  NTT  and  JP  from 
Canada  and  discussed  the  relationship  between  compatibility 
checking,  charging  and  connect  through.  It  was  agreed  that 
some  clear  guidelines  were  required  on  the  extent  of  the 
network  responsibility  for  compatibility  checking  in  order 
that  the  appropriate  signalling  procedures  may  be  defined. 
Studies  are  in  hand  under  Question  la/XVIII. 

The  meeting  also  discussed  the  particular  issue  raised  in 
document  HR  on  the  connect  through  PABX.  There  are 
conflicting  requirements  as  early  connect  through  of  a 
PABX  to  avoid  speech  clipping  of  the  operators  "answer" 
would  give  some  possibilities  of  fraudulent  use  of  the 
connection  prior  to  the  start  of  charging.  It  was  agreed 
that  further  study  was  required  of  this  problem  and  the 
attention  of  SGXI  is  drawn  to  this  matter  in  the 
definition  of  layer  3  protocols. 

Annex  4  contains  an  extract  from  document  HR  which 
discusses  the  options. 

2.3.3  Direct  dialling  in  to  PABXs 

Document  HR  also  considered  to  possible  ways  of  providing 
direct  dialling  in  to  PABX  extensions.  The  options  discussed 
were  a)  the  extension  number  is  transferred  within  the  normal 
network  number  length,  b)  use  of  a  sub-address  in  addition  to 
the  network  number  and  c)  use  of  signalling  in  the  B-channel. 
The  meeting  discussed  the  issues  raised.  The  general  conclu¬ 
sion  reached  was  that  the  total  addressing  arrangements  be¬ 
ing  defined  for  ISDN  undei  Question  la/XVIII  would  enable 
S  reference  points  and  hence  PABX  extensions  to  be  addressed. 
Should  these  arrangements  require  changes  to  the  signalling 
protocols  then  these  could  be  considered  when  the  require¬ 
ments  are  known.  It  was  however  noted  that  the  limited 
end-to-end  signalling  capability  that  the  meeting  had 
agreed  should  be  added  to  the  call  control  signalling 
messages  (section  2.1.2)  would  already  provide  for  the 
transfer  of  sub-address  information  if  necessary. 

3.  SUMMARY  OF  GUIDELINES  AND  COMMENTS  TO  SGXl. 
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c)  The  PABX  end-to-end  signalling  is  carried  in  the 
D-channel  as  '  p  type'  information. 

d)  The  PABX  end-to-end  signalling  is  carried  within 
B-channel  established  between  the  two  PABXs. 

Case  a)  has  the  advantage  that  no  new  features  need  be  added 
to  cater  for  PABX  to  PABX  signalling  but  assumes  that  the 
throughput  provided  by  the  end-to-end  signalling  capability 
within  the  call  control  signalling  messages  is  sufficient  to 
meet  the  PABX  signalling  needs. 

Case  b)  would  have  the  advantage  that  it  would  be  possible 
to  handle  such  PABX-to-PABX  signalling  in  the  SS  No.  7 
signalling  network  in  a  different  manner  to  network  call 
control  signalling  e.g.  for  flow  control  or  signalling  routing 
purposes.  The  discrimination  could  be  provided  in  the  layer  3 
signalling  messages  in  the  D-channel. 

Case  c)  would  be  a  possibility  in  networks  which  support  p 
type  information  in  the  D-channel  but  the  signalling  perform¬ 
ance  would  be  determined  by  the  characteristics  of  such  a 
data  service. 

Case  d)  may  be  applicable  for  very  large  PABX  but  generally 
the  inter  PABX  route  size  would  not  justify  the  provision  of  a 
B  channel  (or  sub  channel)  for  such  a  purpose. 

The  meeting  agreed  that  more  study  was  necessary  on  the 
requirements  of  PABX-to-PABX  signalling  in  terms  of  signalling 
load  but  the  general  view  was  that  case  a)  would  be  a  good 
solution.  An  appropriate  layer  3  discrimination  may  be  needed 
in  this  case  in  order  to  allow  distinction  to  be  made  between 
PABX  to  PABX  signalling  and  end-to-end  signalling  (between 
the  PABX  extensions)  at  the  PABX. 

2.2.2  D-channel  and  E-channel  compatibility 

The  working  team  on  Question  2/XVIII  had  already  confirmed 
the  need  to  be  able  in  some  circumstances  to  connect  a  PABX 
to  ISDN  using  the  CCITT  Signalling  system  No.  7  Message 
Transfer  Part. 

The  meeting  discussed  the  matter  of  commonality  petween  the 
call  control  procedures  that  would  apply  in  such  a  case  and 
those  that  would  be  used  if  D-channel  signalling  was  used.  It 
was  recognised  that  there  were  two  aspects  of  such  commonality, 
one  is  upwards  commonality  of  the  D-channel  protocols  and 
the  other  is  commonality  between  the  D-channel  Layer  3 
protocols  for  multiplex  access  and  the  call  control  protocols 
within  the  SS  No.  7  User  Part  which  would  be  used  in  the  E- 
channel. 

The  meeting  agreed  that  the  first  priority  must  be  to  have 
at  the  end  of  this  study  period  a  definition  for  a  set  of 
D-channel  protocols  including  the  layer  3  protocols  for 
both  basic  and  multiplex  application  of  the  D-channel  in¬ 
cluding  in  a  structured  way  the  necessary  additional  protoccol 
elements  for  PABX  connection.  Commonalitv  between  the  D- 
channel  layer  3  protocols  and  the  E-channel  "user  part"  J+. 

feheugh  very  desirable#io  of  secondary  imaartanoo*. 

SGX1  are  therefore  strongly  requested  to  ensure  that  sufficient 
priority  is  given  in  the  D-channel  protocol  studies  to  the 
definition  of  layer  3  protocols  for  multiplex  access  includ¬ 
ing  the  needs  of  PABXs. 


2.3  Layer  3  issues 

2.3.1  Signalling  for  analogue  channels 

The  meeting  noted  that  in  the  discussions  under  Question  2/ 
XVIII  on  hybrid  access  the  opinion  was  expressed  that  it  would 
be  advantageous  if  the  D-channel  in  a  hybrid  access  arrange¬ 
ment  could  carry  some  or  all  of  the  signalling  for  the  associ¬ 
ated  analogue  channel. 

There  were  no  contributions  available  at  the  present  meeting 
on  which  to  base  a  discussion  and  it  was  agreed  that  the 
matter  should  be  studied  at  the  next  meeting.  Contributions 
are  requested  analysing  the  necessary  signals  and  procedures 
for  such  signalling  together  with  a  comparison  with  the 
D-channel  protocols .  The  meeting  may  then  consider  whether 
any  elements  of  procedure  could  be  added  to  meet  such  a 
requirement. 

2.3.2  Connect  through  procedures 

The  meeting  considered  documents  HR  from  NTT  and  JP  from 
Canada  and  discussed  the  relationship  between  compatibility 
checking,  charging  and  connect  through.  It  was  agreed  that 
some  clear  guidelines  were  required  on  the  extent  of  the 
network  responsibility  for  compatibility  checking  in  order 
that  the  appropriate  signalling  procedures  may  be  defined. 
Studies  are  in  hand  under  Question  la/XVIII. 

The  meeting  also  discussed  the  particular  issue  raised  in 
document  HR  on  the  connect  through  PABX.  There  are 
conflicting  requirements  as  early  connect  through  of  a 
PABX  to  avoid  speech  clipping  of  the  operators  "answer" 
would  give  some  possibilities  of  fraudulent  use  of  the 
connection  prior  to  the  start  of  charging.  It  was  agreed 
that  further  study  was  required  of  this  problem  and  the 
attention  of  SGXI  is  drawn  to  this  matter  in  the 
definition  of  layer  3  protocols. 

Annex  4  contains  an  extract  from  document  HR  which 
discusses  the  options. 

2.3.3  Direct  dialling  in  to  PABXs 

Document  HR  also  considered  to  possible  ways  of  providing 

direct  dialling  in  to  PABX  extensions.  The  oDtions  discussed 
were  a)  the  extension  number  is  transferred  within  the  normal 
network  number  length,  b)  use  of  a  sub-address  in  addition  to 
the  network  number  and  c)  use  of  signalling  in  the  B-channel. 
The  meeting  discussed  the  issues  raised.  The  general  conclu¬ 
sion  reached  was  that  the  total  addressing  arrangements  be¬ 
ing  defined  for  ISDN  undei  Question  la/XVIII  would  enable 
S  reference  points  and  hence  PABX  extensions  to  be  addressed. 
Should  these  arrangements  require  changes  to  the  signalling 
protocols  then  these  could  be  considered  when  the  require¬ 
ments  are  known.  It  was  however  noted  that  the  limited 
end-to-end  signalling  capability  that  the  meeting  had 
agreed  should  be  added  to  the  call  control  signalling 
messages  (section  2.1.2)  would  already  provide  for  the 
transfer  of  sub-address  information  if  necessary. 

3.  SUMMARY  OF  GUIDELINES  AND  COMMENTS  TO  SGXl . 
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Annex  1 

1.  Introduction 

2.  Documents  for  discussion 

2.1  White  Documents  12,  138,  R8 

2.2  Temporary  Documents  2,  6,  9,  12,  19 

2.3  Delayed  Documents  HB,  HG,  HH,  HR,  IS,  IU,  (JC) , 

(JP)  ,  (JY)  ,  (KB)  ,  KG,  KJ,  (KT)  , 

(KV) ,  (KX) ,  LC 

3.  D-channel  requirements 

3.1  Signalling  for  B-channels  in  other  channel  structures 

3.2  End-to-end  signalling 

3.3  Local  signalling 

3.4  Simple  Subset 

3.5  D-channel  loading 

3.6  Other 

4.  PABX  signalling 

4.1  D-channel  and  E-channel  compatibility 

5.  Layer  3  issues 

6.  Guidelines  to  other  Study  Groups 

7.  Issues  for  further  study 
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_  .  .  f  **** 

Signall^fy 

1.  The  need  for  a  framework  to  describe  signalling  performance 
characteristics  for  ISDN  has  been  identified.  The  specification 
of  a  set  of  signalling  performance  parameters  would  serve 

two  principal  purposes,  namely: 

.  It  would  provide  a  basis  for  describing  one  aspect  of  ISDN 
services  characteristics  to  users. 

.•  It  would  facilitate  the  development,  of  appropriate 
signalling  protocols  and  procedures. 

2.  As  a  first  stelp,  three  elements  have  been  identified  as 
needing  to  be  defined  to  describe  signalling  performance 
characteristics . 

a)  one  or  more  architectural  reference  model (s) 

b)  assumptions  concerning  traffic  characteristics  on 
signalling  links,  e.g.  p,  t  information  on  a  D-channel. 

c)  parameters  (e.g.  delay)  which  will  appropriately 
describe  the  signalling  performance  of  connections 
defined  by  the  reference  model (s),  taking  into  account 
(b)  above. 

3.  Contributions  to  provide  a  basis  for  the  development  of 
specification  of  performance  characteristics  are  requested. 

Such  contributions  should  include  details  of  the  architectural 
reference  model  assumed  and  the  characteristics  of  traffic  on 
the  signalling  links.  As  a  basis  for  this  work,  the  following 
sections  detail  some  configurations  which  have  been  suggested 
as  appropriate,  and  which  should  be  considered  as  the  basis 
for  future  studies. 

4 .  Reference  Models 

Elements  in  a  connection  which  will  impact  signalling 
performance,  and  which  therefore  should  be  included  in  a 
signalling  network  architectural  reference  model  include 

-  number  and  type  of  signalling  links  e.g.  satellite 
links 

-  number  of  signalling  protocol  end  points  and 
transfer  points 

Examples  of  connections: 

i)  TEl  -  local  exchange  -  TEl 

ii)  TEl  -  passive  bus  -  local  exchange  -  passive  bus  - 
TEl  in  which  the  passive  bus  has  4  terminals  connected 

iii)  TEl  -  local  exchange  -  network  -  local  exchange  - 
TEl  in  which  the  network  is  represented  by  the  HSRC 
used  for  CCITT  Signalling  Sytem  No.  7  (see  COM  XI  -  R17 
p.6-7) 

iv)  TEl  -  PABX  -  local  exchange  -  PABX  -  TEl 

The  characteristics  of  this  configuration  may  then 
be  extrapolated  for  other  customer  configurations  such 
as  where  mo  e'  than  one  PABX  (e.g.  3  layer  2/3  handlers) 


-  '  ja  a 
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End-to-End  signalling  message  transfer  procedures 

(1)  The  procedure  shown  in  Fig.  1  can  be  realized  with  an  STP  which 
only  provides  MTP  functions . 

(2)  But,  it  requires  all  transit  exchanges  to  establish  a  virtual 
circuit  connection  for  end-to-end  message  transfer. 

(3)  Furthermore,  all  transit  exchanges  within  a  virtual  circuit 
connection  have  to  receive  and  transmit  all  end-to-end  signalling 
messages,  though  there  is  no  need  for  the  transit  exchanges  to 
process  contents  of  end-to-end  signalling  messages. 

(4)  If  STPs  provided  a  function  to  establish  a  virtual  circuit 
connection  between  two  local  exchanges,  as  is  shown  in  Figure  2, 
no  function  for  end-to-end  signal  message  transfer  is  required  at 
each  transit  exchange. 

(5)  If  originating  LS  knows  the  SP  code  of  terminating  LS  (which 
seems  not  to  be  difficult  for  a  quasi-permanent  virtual  circuit 
connection) ,  it  can  send  an  end-to-end  signalling  message  direct¬ 
ly  to  the  terminating  LS.  In  this  case,  no  additional  function 
is  required  both  in  STPs  and  in  transit  exchanges. 
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There  is  also  a  need  to  take  into  account  the  error  performance 
of  links.  However  to  simplify  the  analysis  in  the  first 
instance ,  error- free  performance  may  be  assumed. 

5 .  Signalling  Link  Traffic  Characteristics 

The  traffic  carried  on  a  signalling  link  will  influence 
the  performance,  for  example  delay  in  accessing  the  signalling 
channel,  processing  time.  One  particular  example  is  the 
packetized  (p,t)  data  which  may  be  carried  by  a  D-channel.  In 
defining  the  performance  of  signalling,  assumptions  of  the 
traffic  carried  on  a  link  will  have  to  be  stated. 

Examples:  (i)  D-channel  carried  only  signalling  information 

(assume  maximum  signalling  message  length  of  32 
octet  and  average  of  16  octet) 

(ii)  D-channel  also  carried  data  at  50%  capacity  in 
packets  uniformly  distributed  in  length  between 
O  and  128  octets  (overall  packet  size) ,  with 
priority  for  S. 


6.  Performance  Parameters 

Two  groups  are  of  interest. 

.  performance  of  individual  links  e.g.  D-channel. 

.  overall  performance 

An  example  of  a  parameter  in  the  first  group  is  the  time 
to  transmit  a  message  between  protocol  end-points.  In  the 
second  group,  parameters  of  interest  include  'call  set-up 
time',  time  between  terminal  call  accept  and  call  cut-through, 
and  'time  to  clear  a  call'. 
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Points  of  switch  through  snd  duration  charging  start 


Signalling  sequences 


-  This  sequence  will  be 
applied  for  operator- 
assisted  Non-DDI  PBX 
service. 

-  It  could  be  used  for 
end-to-end  extention 
dialing  service  via 

a  B-channel. 

(  See  Table  2  (c)  ) 


Switch-through  point 
CR:  Call  Request 


-  Based  on  conventional 
in-channel  signalling. 

-  Possibility  of 
fraudulent  use  during 
the  alerting  period. 

-  Small  possibility 
of  voice  clipping 
than  in  case  b). 


□ :  Start  of  duration  charging 
IC:  Incoming  Call 


Temporary  Document  No. 67 
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(Meeting  of  Experts  on  ISDN  matters) 
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SOURCE 

TITLE 


:  CHAIRMAN  OF  WORK  TEAM 

:  REPORT  OF  WORK  TEAM  5. 
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PART  -3* 


3.  SUMMARY  OF  GUIDELINES  AND  COMMENTS  TO  STUDY  GROUP  XI. 
The  attention  of  SGXI  is  drawn  to  the  following: 


3.1  signalling  implications  of  D-channels  conveying 
call  control  signalling  for  B  channels  in  other  channel 
structures  -  section  2.1.1 

3.2  development  of  an  open  ended  labelling 
structure  -  section  2.1.1 

3.3  inclusion  of  a  32  octet  field  in  the  D-channel 
signalling  messages  for  end-to-end  signalling 

-  section  2.1.2 

3.4  possible  use  of  SS  No.  7  network  to  establish 
virtual  circuit  connections  using  only  STPs  - 
section  2.1.2 

3.5  inclusion  of  local  communication  capabilities 
and  impact  on  D-channel  protocols  -  section  2.1.3 

3.6  comments  on  'simple-subset'  of  D-channel 
protocols  -  section  2.1.4 

3.7  priority  for  'S'  information  in  D-channel  - 
section  2.1.5 

3.8  comments  on  control  of  speech  processing 
devices  -  section  2.1.7 

3.9  inclusion  of  terminal  portability  capabilities 
and  impact  on  D-channel  and  SS  No.  7  protocols 

-  section  2.1.8 

3.10  the  need  to  have  D-channel  layer  3  protocols 
for  multiplex  access  (including  needs  of  PABXs) 

by  the  end  of  the  current  study  period  -  section  2.2.2 


3.11  connect  through  procedures  -  section  2.3.2 
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4.  CONTRIBUTIONS  TO  NEXT  MEETING 

The  following  is  a  summary  of  the  subjects  on  which 
contributions  are  requested  for  the  next  meeting. 

4.1  signalling  performance  analysis  based  on 
Annex  2. 

4.2  signalling  requirements  for  'change  of 
service'  during  a  call  -  section  2.1.7 

4.3  further  information  on  PABX  to  PABX  signalling 
requirements  -  section  2.2.1 


4.4  analysis  of  impact  of  signalling  for  analogue 
channels  on  D-channel  protocols  -  section  2.3.1 


Temporary  Document  No.  gg 

CCITT  SGXVIII  ISDN  EXPERTS  MEETING  A. 201 

Kyoto, 14-25  February  1983 
Question:  5/XVIII 

SOURCE:  WORKING  TEAM  6  CHAIRMAN  (S.  KANO) 

Title:  REPORT  OF  THE  MEETING  (Revised) 


1 .  Introduction 

Working  Team  6  met  1-1/2  days  under  the  chairmanship  of 
Mr.  S.  Kano  (NTT,  Japan),  to  study  documents  relevant  to 
Question  5/XVIII  (Switching  in  ISDN) .  List  of  participants 
appears  in  Annex  1.  Relevant  documents  are  identified  in 
each  of  the  following  sections. 

2.  Approach  to  a  specification  of  switching  in  ISDN 
2 . 1  Documents 

IC  (France)  compares  advantages  and  disadvantages  of  specifying 
physical  interface  characteristics  at  reference  point  V  and 
concludes  that  CCITT  should  specify  them,  saying  at  the 
same  time  that  the  specification  should  not  preclude  further 
integrated  implementation,  the  physical  implementation  being 
not  imposed. 

GZ  (FRG)  proposes  a  reply  to  WP  XI/4  to  the  effect  that  channel 
structures  at  V  reference  point  should  be  limited  to  B+B+D, 

B+D  and  D. 

Draft  Rec.  Q.5x3  (WPXI/4 )  proposes  a  reference  configuration 
of  a  digital  local  exchange,  which  identifies  a  number  of 
reference  points. 

LE  (France)  further  describes  the  need  to  define 
functional,  physical  and  electrical  characteristics  at  V 
reference  point,  stating  that  CCITT  has  already  identified 
V  as  a  reference  point  at  the  conjunction  of  LT  and  ET 
functional  groupings. 

2 . 2  Discussion  results 

2.2.1  The  meeting  first  agreed  to  the  classification  of 
exchange  aspects  into  the  following  two  categories: 

Category  A:  Those  aspects  that  affect  characteristics 
as  seen  by  a  user  at  a  user/network  interface  or  by 
another  network  at  an  inter-network  interface; 
e.g.  -  protocols  across  such  interfaces. 

-  transmission  characteristics  that  affect  the 
overall  (user-to-user)  performance  such  as 
error  rate,  delay  etc. 
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-  switching  characteristics  that  affect  the  over!l' 
performance  such  as  call  set-up  delay,  blockir.  . 
probability,  etc. 

Category  B:  Those  aspects  that  do  not  affect  character¬ 
istics  at  a  user/network  interface  and/or  at  an  inter-network 
interface,  e.g. 

-  interface  channel  structure  at  V  reference  point 
in  Figure  1/Q.5x2. 

-  physical  interface  characteristics  at  the  local 
exchange  (subscriber  side) ,  etc. 


2.2.2  It  was  agreed  that  Recommendations  should  be  provided 
on  category  A  aspects  to  assure  as  uniform  a  service  to  our 
customers  as  possible. 

2.2.3  As  for  Category  B  aspects,  two  differing  views  were 
expressed: 

-  One  view  was  that,  since  Category  B  aspects  are  strictly 
internal  within  a  given  network,  specifications  on  them  are 
fully  within  the  competence  of  the  provider  of  a  given  network 
and,  therefore,  there  is  no  need  for  CCITT  to  specify  them. 

-  Another  view  was  that  CCITT  should  provide  a  set  of 
specifications  which  will  give  a  network  provider  the  freedom 
in  the  choice  of  manufacturers  in  the  various  component 
equipments  within  a  network,  while  at  the  same  time  enabling 
a  manufacturer  to  meet  the  demands  of  various  network 
providers  by  a  limited  number  of  different  equipments. 

2.2.4  Discussion  then  concentrated  on  whether  or  not  CCITT 
should  specify  physical  interface  characteristics  at  the  exchange 
(subscriber  side) .  Figure  1,  which  is  an  extract  from  Figure  1/ 
Q,5x2,  was  used  as  a  reference  in  the  discussion. 


(Note)  In  Figure  1/Q.5x2,  the  following  note  is  attached 
as  Note  2:  Not  subject  to  CCITT  Recommendations. 

(One  administration  expressed  the  view  that  this 
Note  2  should  be  deleted  from  Figure  1/Q.5x2  in 
case  physical/electrical  characteristics, will  be 
defined  by  CCITT.) 

Figure  1  -  Extract  from  Figure- 1/0. 5x2 
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2.2.5  For  physical  interfaces  at  reference  points  V2 ,  V3 
and  V4  operating  at  2048  kbit/s  and  above  (if  such  inter¬ 
faces  exist  physically) ,  it  was  agreed  that  the  electrical 
characteristics  of  these  interfaces  should  comply  with  G. 

703. 

No  discussion  took  place  whether  or  not  physical  interfaces 
at  reference  points  V2 ,  V3  and  V4  operating  at  1544  kbit/s 
and  above  (if  such  interfaces  exist  physically)  should 
comply  with  G.  703. 

Further  study  is  required  on  other  characteristics  of  these 
interfaces  e.g.  channel  structures  etc,  including  the  neces¬ 
sity  and  the  approach  to  be  taken  by  CCITT  in  specifying 
them.  (See  Section  2.2.6  below  ) 

2.2.6  For  exchange  interfaces  (subscriber  side)  corresponding  to 
the  basic  access,  the  meeting  identified  the  following  4  different 
approaches  that  could  be  taken  by  CCITT: 

Approach  A:  Functional  specification  only,  and  no  specification 
on  physical  and  electrical  characteristics,  as  is  currently 
followed  by  SG  XI. 

Approach  B:  Physical  characteristi  s  at  reference  point  VI  may  be 
studied,  but  study  results  should  not  be  given  the  same  official 
status  as  other  Recommendations  specifying  aspects  that  affect 
the  overall  performance  (Category  B  aspects) .  One  way  to  reflect 
this  is  to  include  them  as  Appendices  to  Recommendations  with  a 
possible  title  such  as  "A  guide  to  ISDN  implementation  within  a 
given  network  -  Typical  examples  of  internal  network  interfaces". 

Approach  C:  Physical  interface  characteristics  at  reference 
point  VI  should  be  recommended . 

Approach  D:  Physical  interface  characteristics  at  reference 
point  U  should  be  recommended . 

Note:  In  the  opinion  of  a  mojority  of  Administrations,  interface 
characteristics  at  reference  point  U  is  not  a  subject  for  CCITT 
Recommendations,  as  is  stated  in  Note  2  of  Figure  1/Q.5x2. 

2.2.7  Concerning  the  above  approaches  on  exchange  interfaces 
(subscriber  side)  corresponding  to  basic  access,  a  number  of 
administrations  expressed  their  preference  to  Approach  A,  or 
possibly  Approach  B.  French  administration  supported  Approach  C 
and  advocated  further  that  the  channel  structure  should  be  re¬ 
stricted  to  B+B+D.  Administration  of  FRG  supported  Approach  D» 
in  case  physical/electrical  characteristics  will  be  defined  by 
CC^TT. m In  the  opinion  of  FRG  administration,  channel  structures 
should'1  be  restricted  to  B+B  +  D  in  ail  approaches. 

Some  administrations  expressed  preference  to  have  other 
channel  structures  in  addition  to  B+B+D,  such  as  B+D  and  D. 

Yet  another  administration  expressed  preference  to  have  more 
flexibility  at  this  point  in  time. 


scribor  aide-) — operating  at  1511/2048  kbi-fc/s — Q£2-^-V3  ,  Y4-^  .  The 
reason  is  that  the  issue  was  brought  up  by  a  delayed  contribution 

made  available  only  during  this  meeting  and  hence  participants 
were  not  prepared  to  represent  the  view  of  their  respective 
organizations . 


3 .  Reduced  rate  B-channels  within  subscriber  line 
transmission  system 


3 .1  Documents 

GZ ( FRG )  proposed  that  channel  structures  at  VI  reference 
point  should  be  limited  to  B+B+D,  B+D  and  D. 

KA(Australia)  identifies  a  need  for  study  on  the  provision 
of  sub-64  kbit/s  user  rates,  at  least,  at  32  kbit/s  and 
16kbit/s,  in  order  to  support  user  access  configurations, 
where,  for  example,  64-32  kbit/s  transcoder  is  located 
within  the  NT. 

3.2  Discussion  results 

3.2.1  The  meeting  noted  that  there  was  an  ambiguity  within 
the  present  draft  Recommendation  I.XXY  as  to  the  pc.ssibiljt*' 
of  reduced  rate  B-channel  within  a  subscriber  lin*  t.  ans- 
mission  system.  Two  views  were  expressed: 

One  view  was  that,  since  it  is  stated  that  padding  bits 
used  for  rate  adaption  may  not  be  conveyed  by  the  network,  the 
possibility  of  providing  a  reduced  rate  B-channel  is  allowed 
within  the  present  agreements. 

Another  view  was  that  admitting  such  an  approach  was  contrary 
to  the  "spirit"  of. present  agreements. 

3.2.2  After  a  discussion,  the  meeting  agreed  that  the 
D-channel  protocol  should  have  the  capability  of  accomodating 
reduced  rate  B-channels  (»*,  16  or  32  kbit/s)  within  the 
subscriber  line  transmission  systems.  It  should  be  noted, 
however,  that  at  a  user/network  interface  and  also  when 
presented  to  the  switching  stage,  reduced  B-channels  will  be 
rate-adapted  to  64  kbit/s.  See  Figure  1  below. 


64  kbit/s 

->> 


<1  64  kbit/s 


LT+ET 

jetmL 

'-  C+M ) 


’Switch 


Figure  1  Reduced  rate  B-channel  (8,  16  or  32  kbit/s) 
within  subscriber  line  transmission  systems 
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3.2.3  Points  raised  during  the  discussion  include  the 
following: 

3. 2. 3.1  Rate  reduction  techniques  will  be  applied  to  reduce  the 
transmission  cost  in  long-haul  transmission.  If  one  has  a  long- 
haul  subscriber  line,  e.a.  a  satellite  circuit  used  as  a  subscriber 
line  or  a  reach  longer  than,  can  be  catered  for  by  an  ordinary 
technique/  there  is  a  clear  advantage  in  providing  reduced  rate 

B-channels  within  subscriber  line  transmission  systems  from  economy 
point  of  view. 

3. 2. 3. 2  A  terminal  which  requires  a  64  kbit/s  network 
connection  cannot  use  such  a  B-channel  that  has  not  the 
capability  to  carry  full  64  kbit/s.  Therefore,  a  signalling 
arrangement  has  to  be  provided,  in  which  an  exchange  will  tell 
to  a  calling  or  called  terminal  whether  or  not  the  particular 
access  arrangement  over  which  the  call  is  to  be  established 
has  the  required  information  carrying  capacity.  Even  within 
the  clear  agreements  so  far  reached,  the  definition  of  the 
access  capability  D  (i.e.  D-channel  only)  for  the  basic 
user/network  interface  requires  this  signalling  capability 
and  therefore  it  is  not  considered  to  be  an  additional 
complexity  caused  by  the  addition  of  reduced  rate  B-channels. 

WPXI/6  is  requested  to  further  investigate  the  signalling 
arrangements  to  cater  for  this  capability. 

3. 2. 3. 3  As  discussed  abova,  reduced  rate  B-channel  trans¬ 
mission  has  an  immediate  impact  on  signalling  arrangements. 

As  for  its  impact  on  switching,  it  depends  on  whether 
rate-adaption  on  the  exchange  side  is  considered  to  be  a 
function  of  the  LT  or  ET. 

Some  administrations  expressed  the  view  that  it  is  a 
function  of  LT.  One  administration  expressed  the  view  that  it 
is  a  function  of  ET.  Yet  another  administration  expressed  the 
view  that,  at  this  point  in  time,  sub-division  into  LT  and 
ET  is  premature  and  that  the  rate  adaption  function  should  bo 
considered  as  belonqinq  to  the  LT  +  ET  functional  groupinq. 

No  conclusion  was  reached  on  this  point  in  this  meeting. 

The  need  for  further  study  on  this  point  depends  on  whether 
CCITT  should  provide  specifications  concerning  V-reference 
point  and,  if  so,  in  what  way  (only  functional?). 

3 . 3  Reply  to  WP  Xl/4  concerning  channel  structures  a t .reference 
point  V 

(WPXI/4  asks  if  channel  structures  at  reference  point  V  can  be 
limited  to  B+Bt D,  B+  D  and  D.) 


3.3.1  A  discussion  took  place  concerning  the  need  for 
specifying  interface  characteristics  at  the  local  ex¬ 
change  (subscriber  side).  WPXI/4  is  asked  to  clarify 
what  approach  they  envisage  to  follow  in  their  study, 
taking  into  account  various  views  described  in  Section 
2. 
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3.3.2  SGXVIII  draws  the  attention  of  WPXI/4  to  the  agree¬ 
ment  reached  in  this  meeting  that  the  digital  subscriber 
line  signalling  system  should  be  designed  in  such  a  way 
to  cater  for  the  possibility  of  a  reduced  rate  B-channel 
(8,  16  or  32  kbit/s)  within  the  subscriber  line  trans¬ 
mission  system.  In  view  of  the  previous  agreement  (which 
was  reconfirmed  also  by  this  meeting  in  I.XXY)  that  switch¬ 
ing  should  be  recommended  to  be  performed  at  64  kbit/s  in 
this  Study  Period,  rate-adaption  function  would  be  required 
at  the  exchange  side,  if  reduced  rate  transmission  is 
applied  within  the  subscriber  line.  The  decision  on  whether 
the  rate-adaption  function  is  to  be  considered  as  a  func¬ 
tion  of  LT  or  ET  could  not  be  made  at  this  meeting. 


4 .  Switching  of  sub-64  kbit/s  channels 
4.1.  Documents 


HA(FRG)  proposes  a  reply  to  WP  XI/4  to  the  effect  chat  provi¬ 
sion  for  switching  of  sub-64  kbit/s  channels  should  not  be  re¬ 
commended  by  CCITT. 

IM (USA)  proposes  to  study  the  provision  of  several  sub-64 
kbit/s  least  circuit  connections  multiplexed  on  one  B-channel 
at  the  user/network  interface  (basic,  primary  rate,  etc.). 

KA (Australia)  identifies  the  need  to  study  sub-64  kbit/s 
connections  in  an  ISDN,  considering  the  recent  progress  in 
standardizing  32  kbit/s  voice  coding. 

4.2  Discussion  results 


4.2.1  The  meeting  confirmed  the  previous  agreements  that  sub- 
64  kbit/s  switched  connections  are  subject  for  further  study 
in  the  next  Study  Period  and  not  in  this  Study  Period. 

4.2.2  The  meeting  took  note  of  the  growing  interest  in  sub- 
64  kbit/s  connections  expressed  in  US  and  Australian  contri¬ 
butions.  It  also  took  note  of  the  agreements  arrived  at  during 
this  meeting  in  other  Working  Teams  on  the  need  to  recommend  sub¬ 
rate  multiplexing  schemes  on  a  B-channel  and  to  study  sub¬ 
rate  leased  circuit  service  capabilities. 

4.2.3  In  accordance  with  the  previous  agreements  and  at  the  same 
time  considering  the  growing  interest  in  sub-64  kbit/s  connections, 
the  meeting  agreed  to  reply  to  WP  XI/4  in  a  more  positive  wording 
than  is  proposed  by  HA(FRG). 

4.3  Reply  to  WP  XI/4 

In  reply  to  the  request  for  clarification  from  WP  XI/4 
with  respect  to  sub-64  kbit/s  switched  connections,  SGXVIII 
reconfirms  its  statement  in  COM  XVIII-  No.R8.  V/  5iii.  It  is 
recommended  that  the  provision  for  sub-64  kbit/s  switched  con¬ 
nections  within  a  B-channel  should  remain  as  a  subject  for  further 
study  in  the  next  Study  Period  and  that  Recommendations  which  arc 
presently  being  drafted  for  digital  exchanges  may  not  include  it. 
Attention  is  drawn,  however,  that  it  is  tV  intention  of  SGXVIII 
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to  recommend  sub-rate  multiplexing  schemes  within  a  B-channel  to  be 
used  for  Teased  64  kbit/s  hearer  services.  (See  draft  Rec.  I.  XXY 
contained  in  this  report.)  Study  Group  XVIIIdraws  the  attention  of 
Study  Group  XI  to  the  agreement  that  on  sub-64  kbit/s  channels,  octet 
structure  will  not  be  adopted.  The  implication  of  this  decision  on 
structure  of  digital  exchanges  needs  to  be  considered  relative  to  the 
definition  of  sub-64  kbit/s  subchannels  in  the  next  study  period. 

5.  B/D  channel  interworking  for  packet  traffic 

5.1  Document 

JG(Canada)  contains  the  study  results  on  authomatic  diversion  of  packet  calls 
from  B  to  D-channel  or  vice  cersa,  which  are  summarized  in  a  Boolean  tabular 
presentation. 

5.2  Discussion  results 

5.2.1  Concerning  packet  calls,  previous  agreements  were  reconfirmed,  which 
can  be  summarized  as  follows: 

-  packet  calls  can  use  either  B  or  D-channel, 


rallinn  inrl 

. 

nth<»r  whether 
interfaces. 


/*<»  n  a  j  •".'“I'"* 


terminals 


should  be  able  to  communicate  with  each 
they  use  B  or  D-channel  at  their  respective  user/network 


5.2.2  A  discussion  took^lace  on  the  need  for  automatic  diversion  of 
terminating  packet  calls  at  the  called  user  side  from  B  to  D-channel  or  vice 
versa. 


5.2.3  A  view  was  expressed  that  he  definiton  of  busy/idle  state  of  a  packet 
channel  (be  it  B  or  D-channel)  needs  to  be  established  and  that,  in  any  case, 
the  probability  of  encountering  a  busy  state  is  much  less  than  that  for 
circuit  switching. 

5.2.4  Furthermore,  procedures  for  authomatic  diversion  would  be  complex.  For 
example,  a  particular  case  Is  where  terminating  packet  call  on  a  B-channel  is 
to  be  handled  by  a  Packet  Handler  not  colocated  within  the  same  local  exchange 
which  terminates  the  D-channel  In  question. 

5.2.5  While  appreciating  the  Interesting  and  stimulating  approach  and  study 
results  presented  In  JG(Canada),  the  meeting  agreed  that  the  automatic 
diversion  of  a  terminating  packet  call  from  a  busy  B-channel  to  an  available 
D-channel,  or  vice  versa,  should  not  be  the  subject  to  be  included  in  the 
Recommendations  to  be  provided  at  the  end  of  this  Study  Period. 

6.  D-channel  handling  functions 

6. 1  Document 


JH(Canda)  proposes  a  preliminary  set  of  functional  requirements  for  a  central 
office  0-channel  handler. 
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6.2.1  The  meeting  noted  that  delayed  JH  classifies  D-channel 
handling  functions  as  a  subset  of  functions  belonging  to  the 
ET  functional  grouping.  Therefore,  it  is  considered  as  a 
useful  input  in  the  further  study  on  functions  to  be  allocated 
to  LT  and  ET  functional  groupings  and  therefore  the  list  of 
functional  requirements  appearing  in  the  document  is  repro¬ 
duced  below  for  information: 

Provide  connection  between  user  n  channel  terminals  and  low  speed 
IS'nn  services  includincn 

-  siqnallinn 
•  telemetry 

-  public  packet  switched 

-  dedicated 

I.imit  dedicated  service  access  to  onlv  those'  n  channels  which 
have  subscribed  to  the  particular  service. 

i  implement  a  priority  scheme  for  transmission  of  network'  to  » 

channel  traffic. 

)  Ponte  incoming  calls  to  a  particular  n  channel,  in  the  jeo*r*l 

case  where  the  handler  serves  manv  n  channels  as  a  .pie&e  <j#  CU>»1- 
mon  equipment. 

J  netermination  of  a  busv/idle  condition  on  a  user  D  ohjtnnmJ  for 

calls  orininatino  from  the  network  side. 

)  similar  requirements  for  low  sneed  channel  h*n41  i  ruf  4\lnc&l  ons  may 
exist  for  hybrid  access  arramenents. 


6.2.2  It  was  the  common  understanding  of  the  meeting  that 
D-channel  handling  functions  will  appear  not  only  in  ET, 
but  also  in  a  number  of  different  locations  and  functional 
entities  within  and  outside  of  a  network. 


7 .  Control  of  digital  speech  processing  (DSP)  devices 
7.1  Documents 

TD-9 (WP  XI./2),  JC(KDD),  JY  and  JZ (Australia)  and 
KT(British  Telecom)  discuss  various  aspects  concerning  the 
control  of  DSP  devices  within  a  network. 


7.2  Considering  that  the  problem  should  first  be  studied 
from  the  total  network  point  of  view  and  has  a  more  significant 
impact  on  signalling  than  on  switching,  and  also  that  WT3 
(Network)  and  WT5 (Signalling)  are  studying  it,  the  meeting 
agreed  that,  as  far  as  WT6  is  concerned,  it  is  sufficient  to 
draw  the  attention  of  WT  xi  /4  to  the  study  results  obtained 
in  these  other  Working  Teams. 


Working 
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Organization 

Country 

S.  KANO 

NTT 

Japan 

F.  RASTEGAR 

TCI 

Iran 

J.M.  HOGG 

Dept,  of  Comm. 

Canada 

A.R.  BASTIKAR 

Dept,  of  Comm. 

Canada 

G.R.  HOFFMANN 

ITT 

USA 

D.  VOEGTLEN 

Siemens  AG 

FRG 

W.  KRAUTKAUMER 

Telefonbau  u.  Normalzeit 

FRG 

Y.  TERADA 

NTT 

Japan 

S.  KOIKE 

CIAJ 

Japan 

B.  WIDE 

Administration 

Sweden 

K.J.  LIM 

TELECOMS 

Singapore 

A.  SANGAWITHY 

Telecom  Dept. 

Sri  Lanka 

J.  ODIET 

Hasler  AG 

Switzerland 

J.K.  SONG 

KOREA  TELECOM,  Authority 

KOREA 

Y.S.  CHUN 

KETRI 

KOREA 

0.  DAHN 

Administration 

Denmark 

0.  BORGSTROM 

ERICSSON 

Sweden 

A.  EIDE 

Telecom  Adm. 

Norway 

A.P.  ARNETH 

ISO  (Observer) 

I.M.  LIFCHUS 

AT*T 

USA 

P.  BOSSU 

CIT  ALCATEL 

France 

D.S.  HOOKER 

BRITISH  TELECOM 

U.K. 

H.  BAUER 

TEKADE 

FRG 

DE  GOEDE 

PTT 

Netherlands 

P.  PEDERSEN 

NORWEGIAN  TELECOM 

Norway 

T.  PLEVYAK 

USA  -  BELL  SYSTEM 

USA 

K.  BRYN 

NORWEGIAN  TELECOM 

Norway 

(End  of  WT6  Report) 
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Temporary  Document  No.  56 


Study  Group  XVI I I 

(Group  of  experts  on  ISDN  matters) 

Kyoto,  14-25  February  1983 

SOURCE  :  Working  Team  7 

TITLE  :  Report  of  Working  Team  7 

1)  Working  Team  7  met  under  the  chairmanship  of  Mr.  H.K.  Pfyffer 
(Switzerland)  and  took  the  following  points  as  its  terms  of 
reference  : 

-  Review  of  the  structure  of  the  I-series  Recommendations 

-  Review  of  G705  (editorial  matters) 

Review  of  I  XXY 

-  Preparation  of  drafts  for  the  introductory 
recommendations  of  the  I-series 

2)  The  following  documents  were  used  as  a  basis  for  the 
discussions  : 

COM  XVIII  No.  R14;  No. 132;  No. 134 
Delayed  Contributions  IA,  IB 

3)  The  results  of  the  discussions  are  embodied  in  the  introductory 
texts  and  the  Recommendations  I.  110,  I. Ill  and  1.120. 

These  texts  are  reproduced  in  the  Annex. 

1 

4)  It  is  proposed  that  £J»e-  Annex  be  sent  to  other  Study  Groups 
concerned  with  studies  on  ISDN  -  related  matters  for  their 
information.  (SGI,  SGII,  SGIII,  IV,  VII,  VIII,  IX,  XI,  XV,  XVII  ) 

5)  It  is  intended  that  the  Preamble  be  included  ir  the  document 
sent  to  these  Study  Groups,  but  should  not  be  retained  after  the 
Plenary  Assembly. 
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PROPOSED  LAYOUT  OF  THE  I-SERIES  RECOMMENDATIONS 


PREAMBLE 

ISDNs  will  evolve  from  IDNs  for  telephony.  Many  basic 
digital  systems  and  network  structures  being  developed  for 
telephony  and  other  networks  are  already  covered  by  detailed 
Recommendations  and  may  be  used  in  ISDNs.  Other  Recommendations 
are  in  the  course  of  being  developed. 

There  are  however  many  features  which  are  specific  to  the 
ISDN,  such  as  user/network  interfaces,  aspects  which  are  related 
to  the  user  perception  of  the  ISDN  (e.g.  service  related 

capabilities) ,  network  related  aspects  which  are  variants  of  or  com¬ 
plementary  to  those  pertinent  to  the  telephony  IDN,  interworking 
aspects  between  the  ISDN  and  dedicated  networks,  reference  models 
for  protocols  and  for  network  architecture.  Furthermore  an  over¬ 
view  of  essential  ISDN  characteristics  is  required  for  easy  refer¬ 
ence  to  assist  the  user  as  well  as  the  provider  of  ISDN;  therefore 
Recommendations  concerning  ISDN  will  attract  a  wide  range  of  inter¬ 
est  and  the  relevant  information  should  be  made  available  in 
volume. 

To  cover  these  aspects  Study  Group  XVIII,  in  its  coordinating 
role  on  ISDN  matters,  proposes  that  CCITT  establish  a  new  J&cbm**- tax¬ 
ations  series ,  the  I -series.  This  new  series  will  contain  Aecop*— 
mendations  related  to  overall  network  aspects,  user  related  a^pereczs 
and  protocols.  Some  of  the  Recommendations  in  the  I-ser  xer;  vi  1 1  jb-tf 
provided  and  maintained  by  the  appropriate  Specialized  Study  Orouf. is. 
Study  Group  XVIII  itself  will  be  responsible  for  other  RccorrcfTfla-fri 
of  the  I-series  according  to  its  terms  of  reference. 

With  the  exception  of  Recommendation  G.705,  existing  Pc  cor.-  \  - 

ations  in  the  Yellow  Book  will  remain  in  their  respective  sw 
(G,Q, X, V,  etc.) . 


INTEGRATED  SERVICES  DIGITAL  NETWORKS 

(Overall  network  aspects  and  user  related  aspects  and  protocols) 

An  ISDN  is  generally  understood  to  be  a  network  evolved  from  the 
telephony  IDN  that  provides  end-to-end  digital  connectivity  to  support 
a  wide  range  of  services,  including  voice  and  non-voice  services,  to 

which  users  have  access  by  a  limited  set  of  standard  multi-purpose 
user-network  interfaces. 

mis  concepc  requires  a  ramiiy  or  cuitt  Kecommenaations . 

The  I-series  covers; 

-the  concept  and  principles  of  an  ISDN 
-service  capabilities 
-overall  network  aspects  and  functions 
-user-network  interfaces 
-internetwork  interfaces 


3- 


T0.56 


A. 2 1 2 

The  I-series  Recommendations  will  provide  principles  and 
guidelines  on  the  ISON  concept  as  well  as  detailed  specifications 
of  the  user-network  and  internetwork  interfaces.  They  will  further¬ 
more  contain  suitable  references  so  that  the  detailed  Recommendations 
on  specifioelements  within  the  network  can  continue  to  be  developed 
in  the  appropriate  Recommendation  series . 


Recommendation  I. 110 

general  structure  of  the  I-series  recommendations 


PART  I  ~  GENERAL 

section  1  -  Frame  of  I-Series  Recommendations;  Terminology 


!:  in  sn&ssrffi 

I.  112  Vocabulary  (with  Annex  .  Glossary 


Section  2  -  Description  of  ISDNs 

I.  120  Integrated  Services  Digital  Networks  (ISDNs)  (present  G.705) 
PART  II  ~  SERVICE  CAPABILITIES 

1.200  •  The  structure  is  for  further  study.  The  contents  could 
cover  the  following  items:* 


concept  of  services,  functional  elements,  etc. 
information  types 

compatibility  checking  .  .  ..  i 

connection  types  (e.g.  circuit  and  packet  switched,  etc.) 

user-to-user  signalling 

tariff  principles  (refer  to  D-senes) 

charqing  functions  . 

additional  network  capabilities  (e.g.  closed  user  gr  up). 

terminal  portability 


I.2xx  Services  Supported  by  an  ISDN 


PART  III  -  OVERALL  NETWORK  ASPECTS  AND  FUNCTIONS 
Section  1  -  Reference  models 

1.310  ISDN  functional  architectural  model 

1.311  ISDN  protocol  reference  model 

1.312  ISDN  Hypothetical  reference  connections 

Section  2  -  Numbering,  addressing  and  routing 

1.320  ISDN  numbering  and  addressing  principles 

1.321  ISDN  routing  principles 

I.3xx  Network  connection  types 

r  -  •• 
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Section  3  -  Overall  performance  objectives 

The  structure  and  contents  are  for  further  study.  The  following  is 
given  as  an  example: 

I  330  Overall  performance  objectives  relating  to  circuit 


switched  connections 

The  structure  is  for  further  study.  The  contents  could  cover 
the  following  items: 

-  overall  error  performance  (cf.  g.821) 

~  overall  controlled  slip  rate  objectives  (cf.  G.  822) 
overall  availability 

-  call  set-uD  and  clear-down  time 

-  overall  blocking  probability 
etc . 

1.331  Performance  objectives  relating  to  packet  switched 
connections 

« 

The  structure  is  for  further  study.  The  contents  could  cover 
the  following  items: 

-  overall  error  performance 

-  overall  availability 

-  overall  packet  transfer  delay 

-  overall  packet  loss  probability 
etc. 

Section  4  -  Overall  testing  and  maintenance  principles 

The  structure  and  contents  are  for  further  study.  (See 
also  G.  704,  X.150) 

Section  5  -  Evolution 


The  structure  and  contents  are  for  further  study. 


PART  IV  -  USER-NETWORK  INTERFACES 
Section  1  -  ISDN  user-network  interfaces 
1 .  General 

1.410  General  aspects  and  principles  relating  to  Recommendations 
on  ISDN  user-network  interfaces  (I.XXW) 

1.411  ISDN  user-network  interfaces  -  reference  configurations 
(I. XXX) 

1.412  ISDN  user-network  interfaces  -  channel  structures  and 
access  capabilities  (I.XXY) 

Section  2.  Application  of  I-series  Recommendatiors  to  ISDN  user- 
~  network  interfaces 


The  intention  of  this  sub-section  is  to  identify  the 
relevant  I-Recommendations  that  constitute  particular 
T'T'l  ii^T-nptwnrk  interfaces. 
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1.420  Basic  user-network  interface 

1.421  Primary  rate  user-network  interface 

1.422  C-channel  user-network  interface 

User-network  interface  for  other  channel  structures 
(for  further  study) . 

Section  3  ISDN  user-network  interfaces:  Layer  1  Recommend¬ 


ations 

The  structure  and  contents  are  for  further  study.  One 
example  is  as  follows: 

3 .  General 

1.430  General  aspects  and  structure  of  Layer  1  functions 
and  protocols 

-  layer  service  characteristics 

-  modes  of  operation,  e.g.  point-to-point,  point-to-multipoint 
requirements  for  specific  user-network  interfaces 

3.1  Basic  user/network  interface 

* 

1.431  Basic  user/network  interface  -  Layer  1  specification 

functional  characteristics 

-  procedural  aspects 

-  mechanical  aspects 

-  electrical  aspects'" 
maintenance  aspects 

3.2  Primary  rate  user-network  interface 

1.432  Primary  rate  user-network  interface  -  Layer  1 
specification  (see  3.x  above  for  aspects  to  be  considered) 

3 . 3  C-channel  user-network  interface 

1.433  -  C-channel  user-network  interface  -  Layer  1  specification 
(See  3.1  above  for  aspects  to  be  considered) 


Section  4  -  ISDN  user/network  interfaces  :  Layer  2  Recommendations 


General 


1.440  General  aspects  and  structure  of  Layer  2  functions 

and  protocols  (could  include  reference  to  a  simplified 


subset) 


4.1 
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1.441  Specification  of  Layer  2  protocol  (Provisionally  Q.920) 

layer  service  characteritics 
methods  of  operation 

overview  description  of  Layer  2  functions  and 

procedures 

frame  structure 

-  elements  and  description  of  the  procedures 

.  -  procedure-oriented  and  state-oriented  graphical 
presentation 

-  maintenance  aspects 

-  performance  characteristics 

Section  5-  ISDN  user/network  interfaces:  Layer  3  Recommendations 


5. 

1.450 

5.1 

1.451 


General 


General  aspects  and  structure  of  Layer  3  functions 
and  protocols  (will  include  reference  to  protocols 
for  connections  of  PABX,  LAN,  etc.  and  could  include 
reference  to  a  simplified  subset) 


Layer  3  specification 


Specification  of  Layer  3  protocol  (provisionally  Q.930) 


layer  service  characteristics 

definition  and  function  of  information  elements 
formats  and  codes 

call  control  procedures  (overlap  with  I.  472  needs 
resolution) 

procedures  for  additional  user  facilities 
maintenance  aspects 

modes  of  operation  of  the  procedurs,  e.g.  point-to- 
point  and  point-to-multipoint 
performance  characteristics 


The  structure  and  contents  of  the  Recommendations 
concerning  protocols  for  connection  of  PABX,  LAN,  etc.  are  for 
further  study. 


Section  6  -  User  related  testing  and  maintenance  principles 


1.460  The  structure  is  for  further  study.  The  contents 

could  cover  the  following  items  : 


-  user  related  testing  and  maintenance  principles 

-  test  loops 

-  fault  conditions  and  alarms 

-  testing  procedures 

6  fcG 

(cf!  G.704,  X. 150) 


r 
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Section  7  ~  Support  of  existing,  interfaces 
7 .  General 

1.470  ■  General  (this  section  refers  only  to  CCITT  recommended 
interfaces) 

7.1  Support  of  X.21  and  X.21bis  DTEs 


1.471  Support  of  Recommendation  X.21  and  X.21bis  DTEs  by  an 
ISDN  *  • 


-  hypothetical  reference  connections 

-  D-channel  services 

-  mapping  of  X.21  and  X.21bis  interface  signalling 
procedures  to  the  D-channel  services 

-  rate  adaption  and  TA  operation  to  effect  synchroni¬ 
zation 


7.2  Support  of  X.25  DTEs 

1.472  Support  of  Recommendation  X.25  DTEs  by  an  ISDN* 


-  hypothetical  reference  connections 

-  principles  for  DTEs  accessing  the  B-channel (over¬ 
lap  with  1.451  needs  resolution) 

-  principles  for  DTEs  accessing  the  D-channel (over¬ 
lap  with  1.451  needs  resolution) 

-  B/D-channel  call  handling 


7.3  Support  of  V-series  DTEs  by  an  ISDN 

1.473.  -Support  of  DTEs  recommended  in  the  V-series  by  an  ISDN 


-  hypothetical  reference  connections 

-  principles  for  DTEs  accessing  the  B-channel 

-  principles  for  DTEs  accessing  the  D-channel 

-  rate  adaption  and  TA  operation  to  effect  synchroni¬ 
zation 


PART  V  -  INTERNETWORK  INTERFACES 

1.500  The  structure  is  for  further  study.  The  contents  could 
cover  the  following  items  : 

-  principles 

-  interworking  between  an  ISDN,  and 

-  other  ISDNs 

-  analogue  telephony  networks 

-  packet  switched  data  networks 

-  circuit  switched  data  networks 

-  mobile  systems 
etc. 


Draft  text  already  provided  by  Studv  Groun  VTT. 
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Recommendation  I .  HI 

„  « 

Relationship  with  other  Recommendations  relevant  to  ISDNs 

The  I-series  of  Recommendations  applies  to  the  general  concept 
and  the  network  capabilities  of  an  ISDN  only  in  so  far  as  they 
appear  at  user-network  interfaces  and  internetwork  interfaces. 
The  ISDN  interface  specifications  are  covered  in  detail  by  the 
I-series  Recommendations. 

* 

The  specific  aspects  within  the  network  and  anci'l'Iany’  features 
that  are  necessary  to  support  the  above  relating  to,  for  example: 

-  technical  characteristics  of  component  parts  and  their 
performance  objectives  (e.g.  transmission  systems, 
switching  systems,  interexchange  signalling  systems) 

-  network  synchronization 

-  maintenance  and  operation 

-  services 

-  tariffs  and  charging 

will  continue  to  be  covered  by  the  appropriate  series  of 
Recommendations . 

Some  of  the  existing  Recommendations  for  telephony  and  other 
dedicated  service  networks  are. directly  applicable  also  to 
ISDNs.  However  other  Recommendations  in  these  series  may 
need  to  be  developed  in  order  to  cover  applications  in  an 
ISDN. 

Some  aspects  which  are  relevant  to  an  ISDN  (e.g.  performance) 
may  be  covered  jointly  : 

a)  by  an  I-series  Recommendation  in  so  far  as  the  overall 
characteristics  as  they  appear  at  the  user-network 
interface  are  concerned. 

b)  by  other  Recommendation (s)  in  the  appropriate  series 
covering  the  characteristics  of  particular  network 
elements. 

fa  -  t-Py*  A  ' 

Amendment  to  I.XXW  (see  XVIII.  -  No. 132) 


Delete  paras.  1.4  and  1.5  in  the  text  of  COM  XVIII  No. 132. 

Amend  in  para  4,  item  1)  to  read  as  follows  : 

1)  physical  and  electromagnetic  (including  optical)  characteristics 
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Recongnendation  1.120  -  INTEGRATED  SERVICE  DIGITAL  NETWORKS  flSNDa) 
1.  PRINCIPLES  OF  ISDN 


1.1.  The  main  feature  of  an  ISDN  is  the  support  of  voice  and 
non-voice  services  m  the  same  network.  A  key  element  of 
service  integration  for  an  ISDN  is  to  provide  a  limited  set 
of  multipurpose  user/network  interface  arrangements  (see  Parts 
IV  and  V  of  the  I  series  of  Recommendations)  as  well  as  a 
limited  set  of  multipurpose  ISDN  bearer  services  (see  Part  II 
of  the  I  series  of  Recommendations). 


1.2.  ISDNs  support  a  variety  of  applications  including  both  switched 
or  non-switched  connections. 

Switched  connect ibns  in  an  ISDN  include  both  circuit- 
switched  and  packet-switched  connections  and  their  concatenations. 

As  far  as  practicable  new  services  introduced  into  an  ISDN  should 
be  arranged  to  be  compatible  with  64kbit/s  switched  digital 
connections. 


1.3.  -  An  ISDN  will  contain  intelligence  for  the  purpose  of 
providing  service  features,  maintenance  and  network  management 
functions.  This  intelligence  may  not  be  sufficient  for  some 
new  services  and  may  have  to  be  supplemented  by  either  additional 
intelligence  within  the  network,  or  possibly  compatible  intel¬ 
ligence  in  the  user  terminals. 


1.4.  -  A  layered  protocol  structure  should  be  used  for  the  specification 
of  the  access  to  an  ISDN. 

Access  from  a  user  to  ISDN  resources  may  vary  depending  upon 
the  service  required  and  upon  the  status  of  implementation  of  national 
ISDNs. 

1.5.  -  It  is  recognised  that  ISDNs  may  be  implemented  in  a 
variety  of  configurations  according  to  specific  national  situ¬ 
ations. 

2.  -  EVOLUTION  OF  ISDNS 

2.1.  -  ISDNs  will  be  based  on,  and  evolve  from  telephony  inNs 
by  progressively  incorporating  additional  functions  and  network 
features  including  those  of  any  other  dedicated  networks  such 
as  circuit-switching  and  packet-switching  for  data  so  as  to 
provide  for  existing  and  new  services. 

2.2.  -  The  transition  from  an  existing  network  to  a  comprehensive 
ISDN  may  require  a  period  of  time  extending  over  one  or  more 
decades.  During  the  transition  period  arrangements  must  be 
developed  for  the  interworking  of  services  on  ISDNs  and  services 
on  other  networks  (see  Part  III,  Section  5  of  the  I  series)* 

2.3.  -  In  the  evolution  towards  an  ISDN  digital  end-to-end 
connectivity  will  be  obtained  via  plant  and  equipment  used  in 
uxioting  networks,  such  as  digital  transmission,  time-division 
multiplex  switching  and/or  space-division  multiplex  switching, 
existing  relevant  Recommendations  for  these  constituent  elements 
of  an  ISDN  are  contained  in  the  appropriate  series  of  Rccommenda- 
•  i  of  rvrTT  and  of  CCTR. 
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2.4.  -  In  the  early  stages  of  the  evolution  of  ISDNs,  some 
interim  user  network  arrangements  may  need  to  be  adopted  in 
certain  countries  to  facilitate  early  penetration  of  digital 
service  capabilities. 

(i)  Some  of  those  interim  arrangements  are  recommended  by  CCITT, 
such  as  hybrid  access  arrangements. 

(ii)  Other  arrangements  corresponding  to  national  variants  may 
comply  partly  orwhollywith  CCITT  Recommendations  on  ISDN. 
However,  the  intention  is  that  they  are  not  specifically 
included  in  the  CCITT  ISDN  Recommendations. 

2.5.  -  An  evolving  ISDN  may  also  include  at  later  stages 
switched  connections  at  bit  rates  higher  and  lower  than  64  kbit/s. 


f/szA  e~t 
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CCITT 
S.G. XVIII 

(GROUP  OF  EXPERTS  ON  ISDN  MATTERS) 

Kyoto  14-25  February  1983 

Question:  6/XVIII 

Source:  Special  Rapporteur  for  Question  6/XVIII 

Title  :  Report  of  Working  Team  V 

1.  Introduction 

Working  Team  V  (Vocabulary)  met  on  21,  22  and  23  February 
under  the  chairmanship  of  the  Rapporteur,  Mr.  P.G.  Clarke 
of  the  United  Kingdom. 

The  main  task  of  the  group  was  to  agree  a  set  of  definitions 
of  teams  relevant  to  ISDNs  to  form  the  basis  of  the  Recom¬ 
mendation  on  vocabulary  in  the  I-series. 

A  list  of  participants  is  shown  in  Annex  1. 

2 .  Documentation 

The  following  documents  were  identified  as  relevant: 

COM  XVIII  Nos.  139,  151 

Delayed  Contributions:  HN,  IE,  IJ,  10,  KC 
Temporary  Documents  :  5,  17,  19,  21,  22,  31,  32,  42 

3.  Discussion 

3.1  General  aspects  of  ISDN  terms  and  definitions 

COM  XVIII  No.  139  and  Temporary  Document  17  were  considered 
together  as  forming  the  basis  for  discussion  of  specific 
terms  and  definitions  relevant  to  ISDN. 

As  a  result  of  the  discussion.  Draft  Recommendation  1.113 
was  prepared,  and  contains  the  terms  and  associated  defin¬ 
itions  so  far  agreed. 

It  was  noted  that  some  important  basic  terms  appear  in 
other  CCITT  Recommendations  in  which  they  have  definitions 
that  are  very  specific  to  the  particular  application  en¬ 
visaged  by  the  relevant  Study  Groups.  These  were  consider¬ 
ed  alongside  definitions  of  the  same  and  related  terms  as 
produced  by  the  International  Electrotechnical  commission. 

In  general  the  IEC  terms  were  found  to  be  more  rigorous 
and  confined  to  the  essential  points,  forming  a  consistant 
set  as  a, basis  for  the  task  of  Warking  Team  V.  These  terms 
and  their  definitions  are  shown  in  the  Annex  to  Temporary 
Document  17.  They  have  been  incorporated  in  Draft  Recom¬ 
mendation  1.113. 

Other  Srudy  Groups,  in  particular  II,  VII,  and  XI  are 
invited  as  appropriate  to  consider  the  adoption  of  these 
hasic  terms  and  their  definitions  as  contained  in  Section  1 
of  Recommendation  1.113. 

3 .2  Specific  terms 

With  reference  to  the  terms  DIGITAL  NETWORK, CUSTOMER,  and 
CUSTOMER-NETWORK  INTERFACE,  it  was  considered  inappropriate 
for  these  to  be  defined  by  Study  Group  XVIII. 
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With  reference  to  the  terms  TERMINAL  EQUIPMENT  and  NETWORK 
TERMINATION,  it  was  not  possible  to  establish  a  clear  idea 
of  the  essential  concepts  and  the  definition  of  these  terms 
was  left  for  further  study. 

3.3  Use  of  and  "/" 

The  view  was  expressed  that  "user/network"  can  be  inter¬ 
preted  to  mean  "user  or  network"  as  well  as  "user  to  net¬ 
work",  but  not  necessarily  "network  to  user".  It  was  agreed 
that,  in  order  to  clarify  the  position  fht  following  con¬ 
ventions  would  be  adopted.  "User  to  network"  and  "network 
to  user"  apply  only  in  the  direction  stated. 

"User-network"  is  bidirectional. 

'•  User/network "  means  "user  or  network". 


3 .4  Service  Types 

COM  XVIII  No.  151,  Delayed  Contributions  IE,  IJ,  10,  KC, 
and  Temporary  Documents  21,  22,  31  and  32  have  a  bearing  on 
the  consideration  of  a  formal  definition  of  the  terms 
BEARER  SERVICE,  ALPHA  SERVICE,  and  TELECOMMUNICATION  SERVICE. 
Some  difficulty  was  found,  however,  in  establishing  the 
essential  features  of  the  ALPHA  SERVICE  with  sufficient  clari¬ 
fy  to  distinguish  this  unambiguously  from  the  other  two  types 
of  service. 

It  was  agreed  that  all  three  service  types  should  be  left  for 
further  study  pending  clarification  of  the  concept  of  the 
ALPHA  SERVICE . 

3 .5  Access  Types 

The  terms  USER  ACCESS  and  HYBRID  ACCESS  have  been  defined 
in  the  Draft  Recommendation.  It  was  agreed  in  principle 
that  the  term  BASIC  ACCESS  should  also  be  defined.  However 
it  was  not  possible  to  establish  a  definition  at  this  time 
and  the  matter  was  left  for  further  study, 

3.6  Alternate  Mark  Inversion 


Delayed  Document  HN  contains  a  proposal  that  Study  Group 
XVIII  should  adopt  a  new  term  ALTERNATE  SPACE  INVERSION  in 
place  of  ALTERNATE  MARK  INVERSION  in  the  Layer  1  Specification 
of  the  user-network  interface.  However,  the  relevant  Draft 
Recommendation  uses  the  term  PSEUDO-TERNARY,  so  the  problem 
would  appear  to  have  been  solved. 

3 . 7  Study  Group  VII  Liaison 

Temporary  Document  19,  Section  3  draws  Study  Group  XVIII 's 
attention  to  the  difficulty  of  ensuring  consistent  terminology 
between  Study  Groups  having  common  interests,  and  asks  Study 
Group  XVIII  to  offer  proposals  as  to  how  this  could  be  done. 

It  was  agreed  that,  in  view  of  Study  Group  XVIII 's  overall 
responsibility  for  networks  that  provide  many  different  types 
of  service,  it  would  seem  appropriate  for  Study  Groun  XVI TI  to 
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As  an  initial  step  the  definitions  contained  in  Temporary 
Document  5,  Annex  A  were  reviewed  and  a  reply  to  Study  Group 
VII  was  prepared.  It  is  associated  in  Annex  2  to  this  report. 

3.8  Telemetry 

0 

The  view  was  expressed  that  the  term  "telemetry"  when 
used  in  its  literal  sense  was  too  restrictive  in  its  application. 
It  was  suggested  that  another  term  should  be  adopted  to  be 
applicable  to  low  bit  rate  services  in  general  including 
control,  and  emergency  alarm  services  etc.  The  term  TELEACTION 
was  tentatively  proposed  as  a  basis  for  further  study  pending 
submission  of  a  formal  contribution. 

4.  SUMMARY  OP  ITEMS  FOR  FURTHER  STUDY 

Establish  definitions  for  the  terms: 

TERMINAL  EQUIPMENT 
NETWORK  TERMINATION 
BASIC  ACCESS 
BEARER  SERVICE 
ALPHA  SERVICE 
TELECOMMUNICATION  SERVICE 

5.  SUMMARY  OF  INTERACTIONS  WITH  OTHER  STUDY  GROUPS 

(i)  Draw  the  attention  of  Study  Groups  II,  VII,  and  XI 
to  Draft  Recommendation  1.113. 

(ii)  Communicate  the  reply  in  Annex  to  Study  Group  VII. 


ANNEX  1 

LIST  OF  PARTICIPANTS 


P.6.  Clark*  (Chairman) 
P.  Bigi 
P.  Bossu 

T.r.  Kwon 

K.  Murano 

R.L.  Pokress 
D.I>.  Thomas 
R.M.  Wilson 


United  Kingdom 
CCXTT 

Franc* 

Korea 

Japan 

United  States  of  America 
United  Kingdom 
Canada 


T.  Yaai 


Jaoan 
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Study  Group  XVIII  has  considered  the  terms  and  definitions 
contained  in  the  Draft  Proposal  for  Revised  Recommendation 
X.110,  Annex  A  and  has  the  following  comments. 


EXCHANGE  - 

In  view  of  the  possibility  of  multipoint  calls,  e.g. 
conference,  the  words  "between  two  points"  should  be 
deleted. 


CIRCUIT  - 

It  is  noted  that  this  is  identical  to  the  IEV  definition,  and 
it  has  been  quoted  in  Draft  Recommendation  1.113. 

CONNECTION  - 

The  IEV  definition  now  considers  a  connection  to  be  temporary. 

Study  Group  XVIII  supports  this  view  and  accordingly 

Draft  Recommendation  1.113  quotes  the  new  definition  from  IEV. 


LINK  - 

The  word  "service"  has  implications  that  are  not  essential 
to  the  definition  of  the  term.  Study  Group  XVIII  suggests 
that  Study  Group  VII  adopt  the  definition  in  Draft  Recommendation 
1.113. 

ROUTE  - 

TRAFFIC  ROUTING  - 
CALL  ROUTING  - 
CALL  REROUTING  - 

The  proposed  terms  and  definitions  are  acceptable  to  Study 
Group  XVIII. 


ALTERNATIVE  TRAFFIC  ROUTING  - 

Study  Group  XVIII  considers  that  the  concept  is  correct,  but 
that  a  formal  definition  should  be  produced. 
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C.C.I.T.T. 

STUDY  GROUP  XVIII 

(Group  of  experts  on  ISDN  matters) 

Kyoto, 14-25  February  1983 

QUESTION  :  6/XVIII 

SOURCE  :  SPECIAL  RAPPORTEUR  FOR  QUESTION  6/XVIII 

TITLE  :  Draft  Recommendation  I.  113  -  Vocabulary  of  ISDN  Terms 

1 .  INTRODUCTION 

This  Recommendation  consists  primarily  of  those  terms 
and  definitions  that  are  considered  essential  to  the  understand¬ 
ing  and  application  of  the  principles  of  an  integrated  services 
digital  network  (ISDN) 

Included  are  some  terms  that  are;  already  defined  in  other 
CCITT  Recommensations .  However  the  definitions  given  here 
embrace  only  the  essential  concepts  and  on  that  basis  it  is 
considered  that  they  are  not  inconsistent  with  the  more  special- 
zed  definitions  that  appear  in  those  other  CCITT  Recommendations. 

2.  VOCABULARY  OF  ISDN  TERMS 

2.1.  General 
COMMUNICATION  , 

The  transfer  of  intelligence  or  knowledge  according  to  agreed  conventions. 
INFORMATION 

Intelligence  or  knowledge  capable  of  being  represented  in  forms  suitable 
for  communication,  storage  or  processing. 

SIGNAL 

A  physical  phenomenon  or  characteristic  quantity  of  such  a  phenwnm 
whose  time  variations  represent  information. 

ANALOGUE  SIGNAL 

A  signal  which  follows  continuously  time  variations  of  another  physic.';! 
quantity  representing  information. 

DISCRETELY-TIMED  SIGNAL 

A  signal  composed  of  successive  elements  in  time,  each  elerent  having  one 
or  more  characteristics  which  can  convey  information,  for  example,  i 
duration,  its  waveform  and  its  amplitude. 
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DIGITAL  SIGNAL 

A  discretely-timed  signal  in  which  information  is  represented  by  a  number 
of  well  defined  discrete  values  that  one  of  its  characteristic  quantities 
may  take  in  time. 

TRANSMISSION • 

The  action  of  conveying  from  one  point  to  one  or  more  other  points, 
information  represented  by  signs,  symbols,  documents,  pictures  or  sounds 
by  means  of  signals. 

(TRANSMISSION)  CHANNEL 

A  means  of  transmission  of  signals  in  one  direction  between  two  points. 

TELECOMMUNICATION 

Any  transmission,  emission  or  reception  of  signs,  signals,  writing,  images 
and  sounds  or  intelligence  of  any  nature  by  wire,  radio,  optical  cr  other 
electromagnetic  systems. 

(TELECOMMUNICATION)  CIRCUIT 

A  combination  of  cwo  transmission  channels  permitting  tran.'nisr. •  on  in  t 
direction  between  tvo  points. 


SWITCHING 

The  process  of  temporarily  associating  functional  units,  transmission 
channels  or  telecommunication  circuits  for  the  purpose  of  provirliii- 
desired  communication  facility. 

CONNECTION 

A  temporary  association  of  channels  or  circuits,  switching  on.' 
functional  units  set  up  to  provide  for  the  transfer  of  infori.ui  j,"n 
between  two  or  more  points  in  a  telecommunication  network. 
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2.2  DIGITAL  NETWORKS 
(TRANSMISSION)  LINK 

A  means  of  transmission*  with  specified  characteristics  between 
two  points. 

(SWITCHING)  NODE 

A  point  at  which  two  or  more  channels*  or  circuits*  may  be 
temporarily  associated. 

(TELECOMMUNICATION)  NETWORK 

A  combination  of  nodes  and  links  that  provides  connections* 
between  two  or  more  points  to  facilitate  telecommunication* 
and  possibly  other  functions.  ~~ 

DIGITAL  TRANSMISSION 

The  transmission*  of  digital  signals*  from  one  point  to  one 
or  more  other  points  by  means  of  a  channel  or  channels  that 
may  assume  in  time  any  one  of  a  defined  set  of  discrete 
states. 

DIGITAL  (TRANSMISSION)  CHANNEL 

The  means  of  digital  transmission  of  digital  signals*  in  ono 
direction  between  two  points. 

DIGITAL  (TELECOMMUNICATION)  CIRCUIT 

A  combination  of  two  digital  channels  permitting  digital 
transmission  in  both  directions  between  two  points. 

DIGITAL  SWITCHING 

The  process  of  temporarily  associating  functional  units, 
channels*  or  circuits*  by  means  that  may  assume  in  time  any 
one  of  a  defined  set  of  discrete  states. 

DIGITAL  EXCHANGE 

The  whole  of  the  means  of  implementing  digital  switching  in 
order  to  provide  telecommunication* . 

DIGITAL  CONNECTION 

An  association  of  digital  channels  or  dif?i_tal_  circuits,  swiichin 
or  other  functional  units  set  up~to  provfdf>~'moans  "for  a  tranrsf'-r 
of  digital  signals*  between  two  or  more  points. 
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DIGITAL  LINK 

A  means  of  digital  transmission  with  specified  characteristics 
between  two  points. 

DIGITAL  NODE 

A  point  at  which  two  or  more  digital  channels  or  digital 
circuits  may  be  temporarily  associated . 

INTEGRATED  DIGITAL  TRANSMISSION  AND  SWITCHING 

The  direct  combination  of  digital  transmission  and  digital 
switching. 

INTEGRATED  DIGITAL  NETWORK 

A  combination  of  digital  nodes  and  digital  links  that  uses 
integrated  digital  transmission  and  switching  to  provide 
digital  connections  between  two  or  more  points  to  facilitate 
telecommunication*  and  possibly  other  functions. 

INTEGRATED  SERVICES  NETWORK 

A  network  that  provides  or  supports  a  range  of  different 
telecommunication*  services. 

INTEGRATED  SERVICES  DIGITAL  NETWORK 

An  integrated  services  network  that  provides  digital 
connections  between  user-network  interfaces  in  order  to 
provide  or  support  a  range  of  different  telecommunication* 
services. 
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2.3.  ACCESS 
USER  (OF  A  TELECOMMUNICATION  NETWORK) 

A  person  or  machine  designated  by  a  customer  to  use  .the 
services  and/or  facilities  of  a  telecommunication  network. 

USER  ACCESS 

The  means  by  which  a  user  is  connected  to  the  network. 
INTEGRATED  DIGITAL  ACCESS 

A  form  of  user  access  that- uses  only  digital  signals  to 
convey  information*  related  to  one  or  more  services  between 
the  user  ancT  the  network. 

HYBRID  ACCESS 

A  form  of  user  access  that  uses  both  digital  signals  and 
analogue  signals  to  convey  information*  between  the  user 
and  the  networET 

wacTior 

X  set  of  logical  processes  defined  for  the  purpose  of  achieving  a  specified 
objective. 


LAYER 

A  conceptual  region  that  embodies  one  or  more  functions  between 
an  upper  and  a  lower  logical  boundary  within  a  hierarchy  of 
functions . 

Note:  Each  layer  uses  the  services  of  the  next  lower  layer,  plus 
its  own  functions  to  create  new  services  which  are  made  available  to 
the  next  higher  layer." 


PROTOCOL 

A  formal  statement  of  the  procedures  that  are  adoped  to 
facilitate  communication*  between  two  or  more  functions  in 
the  same  layer  of  a  hierarchy  of  functions . 

ACCESS  PROTOCOL 

A  defined  set  of  procedures  that  is  adopted  between  a  user  and 
a  network  to  enable  the  user  to  employ  the  services  and/or 
facilities  of  that  network. 

USER-USER  PROTOCOL 


A  protocol  that  is  adopted  between  two  or  more  users  in  order  to 
facilitate  communication*  between  them.’ 
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INTERFACE 

The  common  boundary  between  two  associated  systems  1 
USER-NETWORK  INTERFACE 

The  interface  between  a  user  and  a  network. 

LAYER  INTERFACE 

The  common  boundary  between  adjacent  layers  of  a  hierarchy  of 
functions. 

PHYSICAL  INTERFACE 

The  common  boundary  between  two  equipments. 

INTERFACE  SPECIFICATION 

A  formal  statement  of  the  type,  quantity,  form  and  order  of  the 
interconnections  and  interactions  between  two  associated  systems. 

PHYSICAL  INTERFACE  SPECIFICATION 

A  formal  statement  of  the  mechanical,  electrical,  electromagnetic 
and  optical  characteristics  of  the  interconnections  and  interaction 
between  two  associated  equipments. 

INTERFACE  STRUCTURE  (CHANNEL  STRUCTURE) 

The  number  and  type  of  the  channels*  that  appear  at  an  interface. 
ACCESS  STRUCTURE  (ACCESS  CAPABILITY) 

The  number  and  type  of  the  channels*  within  the  interface  structure 
that  are  actually  available  for  telecommunication  purposes. 

TERMINAL  EQUIPMENT 

Definition  for  further  study 

NETWORK  TERMINATION 

Definition  for  further  Study 
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FUNCTIONAL  GROUP (FUNCTIONAL  GROUPING) 

combination  of  functions  that  may  be  performed  by  a  single 
equipment 

REFERENCE  POINT 

A  conceptual  point  at  the  conjunction  of  two  functional  groups. 
REFERENCE  CONFIGURATION 

A  combination  of  functional  groups  and  reference  points  that  shows 
possible  user  access  arrangements. 

MULTIPOINT  ACCESS 

A  system  of  user  access  in  which  more  than  one  terminal 
equipment  is  supported  by  a  single  network  termination. 

ACCESS  CONTENTION 

A  conflict  between  the  demands  made  on  a  network  termination  in 
multipoint  access. 

ACCESS  CONTENTION  RESOLUTION 

The  arbitration  of  conflicting  demands  on  a  network  termination  in 
multipoint  access. 


